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4.0 uses logical 
units for separate 
compilation 


Pascal 4.0 lets you 
break up the code gang into 
“units,” or chunks.” These 
- — logical modules can be 
worked with swiftly and 
separately—so that an 
error in one module is 
seeable and fixable, and 
you re not sent through all 
your code to find one error. 
Compiling and linking these 
separate units happens in a 


flash because your compil- 
ing horsepower is better 
than 27,000 lines a min- 
ute.* And 4.0 also includes 
an automatic project Make. 


4.0’s cursor 
automatically lands 
on any trouble spot 


4.0’s interactive error 
detection and location 
means that the cursor 
automatically lands where 
the error is. While you re 
compiling or running a 
program, you get an error 
message at the top of your 
screen and the cursor flags 


the error’s location for you. 


4.0 gives you an 
integrated program- 
ming environment 


4.0’s integrated environ- 
ment includes pull-down 


menus and a built-in editor. 


Your program output is 


Please check box(es) Sugg. Retail | Upgrade Pricet _ Serial No. 
O Turbo Pascal 4.0 Compiler $ 99.95 $ 39.95 
O Turbo Pascal Tutor 69.95 19.95 
O Turbo Pascal Database Toolbox 99.95 29.95 
O Turbo Pascal Graphix Toolbox 99.95 29.95 
O Turbo Pascal Editor Toolbox 99.95 29.95 
O Turbo Pascal Numerical Methods Toolbox 99.95 29.95 
O Turbo Pascal Gameworks 99.95 29.95 
Total product amount $ 
CA and MA residents add sales tax $ 


In US please add $5 shipping and handling for 


each product ordered 


Outside US please add $10 shipping and 
handling for each product ordered 


Total amount enclosed 
Please specify diskette size: 
Payment: 
Credit card expiration date: ____——_/ 


094” O 3%” 


Cad* LJ | | | | | | | | | | | | | | | | | 





$ 
$ 


O VISA © MC O Check O Bank Draft 


tTo qualify for the upgrade price you must give the serial number of the equivalent product you are upgrading. 
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automatically saved and 
shown in the output 
window. You can scroll, 
Pan, or Page through all 
your output and know 
where everything is all the 
time. Given 4.0’s integra- 
tion, you can edit, compile, 
find and correct errors—all 
from inside the integrated 
development environment. 


Youll never lose your 
mind, because 4.0 
never loses your place 


Whenever you re-load 4.0, 
it remembers what you and 
it were doing before you 
left. It puts you right back 
in the editor with the same 
file and in the same place 
as you were working last. 


*Run on an 8 MHz IBM AT. 

**If within 60 days of purchase this product does not perform in 
accordance with our claims, call our customer service department, 
and we will arrange a refund. 


All Borland products are trademarks or registered trademarks of 
Borland International, Inc. Other brand and product names are 
trademarks or registered trademarks of their respective holders. 
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The fast lane is 


ur new Turbo structure. It's powerful, decessor, Turbo 
Pascal® 4.0 is so coherent, easy to learn 3.0 is the world\ fies 
fast, it's almost and use—and with Turbo standard, and wil 
reckless. How fast? Pascal 4.0—faster than Pascal 4.0, we've : 
Better than 27,000 lines —_— ever before. tered that standal Se 
of code per minute. That’s clearly the wor!d iii 
much faster than 3.0 or Turbo Pascal: development tool 
any other Pascal compiler echnical excellence  |BM® PS/2 serie | 
and the reason why you Commitment to tech- and compatibles- 
need 4.0 today. nical excellence and world’s favorite FF 
compiler. 


Pascal. The fastest 
and the best. 


If you re just now 
learning a computer lan- 
suage, learn Pascal. If 
you re already program- 
ming in Pascal, you're 
programming with a 
winner because Pascal is 
the worldwide language 
of choice. Pascal is the 


4.0 breaks th : 
code barrier (age 

No more swap fi 
code in and out t Mees 
the 64K code barggemras 
Designed for lar gj 
crams, Turbo Payers 
lets you use all (ioe 
memory in your _—_ 
ter. You paid for 





most popular language _ memory, now yof 

in university computer superiority also means use it freely. ff 
science classes and with commitment to detail, 2 
computer enthusiasts however painstaking, and For the IBM PS/? and the fll 


who appreciate Pascal's that takes time. 4.0’s pre- — Compaq families of person 


. and all 100% compatibles 
modern programming 
1. I want to upgrade to Turbo Pass A 


YE S @ and the 4.0 Toolboxes 


Registered owners have been notified by mail. If you are a registered Turbo Pascal § 
have not been notified of Version 4.0 by mail, please call us at (800) 543-7543. T 
you have not registered your product, just send the original registration form from 
and payment with this completed coupon to: 





Pascal 4.0 Upgrade Dept. Name 

Borland International 

4585 Scotts Valley Drive ‘Ship Address 4 
Scotts Valley, CA 95066 City __ State - 


Zip________—_—s Telephone ( ) ae ioe 





This offer Is limited to one upgrade per valid registered product. It is good until June 30, 1988. Not good with any other offer from Borland. 
Outside U.S. make payments by bank draft payable in U.S. dollars drawn on a U.S. bank. CODs and purchase orders will not be accepted by Borland. 
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Now’s the time 
for a fast decision: 
Upgrade now to 40! 


Compatibility with = Interactive error 


Turbo Pascal 3.0 detection /location 
We've created 4.0 to « Includes a command line 


be highly compatible with version of the compiler 


version 3.0 and included a 4 ( also 
conversion program and = Saves output screen in a 
compatibility units to help window 
you convert all your 3.0 : ce nto and 90 
] reen 
programs to 4.0, = Generates MAP files for 
: ; debugging 
Speati of = Has graph units including 
oriand S new CGA, EGA, VGA, MCGA, 
Turbo Pascal 4.0 3270 PC, AT&T 6300 & 
Hercules support 
= Compiles 27,000 lines = Supports extended data 
per minute types (including word, long 
= Supports >64K programs integers 
= Uses units for separate = Does smart linking 
compilation = Comes with a free revised 
= Integrated development ee 
environment 


4.0 is all yours for only $99.95 


Sieve (25 iterations) 






11682 bytes 









Execution speed 


Sieve of Eratosthenes, run on an 8MHz IBM AT 


Since the source file above is too small to indicate a difference in compilation speed we compiled our GOMOKU program from Turbo Gameworks to give 
you a true sense of how much faster 4.0 really is! 


Compilation of GO.PAS (1006 lines) 


Turbo Pascal 4.0 Turbo Pascal 3.0 
2.2 seconds 


3.6 seconds 
21,436 : ' 
























Compilation speed 


Lines per minute 





GO.PAS compiled on an 8 MHz IBM AT 60-Day Money-Back Guarantee ** 
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views 

)L Database Management Systems 

‘Richard Finkelstein and Fabian Pascal 

look at Informix-SQL, Ingres, Oracle, SQLBase, 
DB II, and XQL. 


K Product Focus: 

SL-based Database Managers 

lCurtis Franklin Jr. 

K users comment on the most popular packages. 


(che in the Chips 

LEd McNierney 

® PC Designs GV-386 combines high performance 
vh full IBM PC AT compatibility. 


Ie Toshiba T3100/20 

bCurtis Franklin Jr. 

/ AT-compatible laptop with impressive speed 
al portability. 
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The Symmetric 375 
by Patrick Wood 
A look at Symmetric’s portable Berkeley Unix system. 


High-Performance Graphics Boards 

by Bill Nicholls eo 

Two super-high-resolution PC graphics boards 
from Vermont Microsystems and Verticom. 


GCC’s Personal Laserprinter 
by Donald Evan Crabb 
Low-cost laser printing for the Macintosh. 


Allegro CommonLISP 
by Ernest R. Tello 
A complete Common LISP for the Macintosh. 


Personal REXX 
by Namir Clement Shammas 
A powerful batch language for the IBM PC. 


@Liberty and the Baler 
by Paul Schauble and Rick Cook . 
The first generation of spreadsheet compilers. 


Microsoft’s Bookshelf 
by Rusel DeMaria 
A powerful reference library on your PC. 


MGMStation CAD 

by Rusel DeMaria 

A CAD package for precision design work 
on the Macintosh. 


Columns 

Computing at Chaos Manor: A Writer’s Tools 
by Jerry Pournelle 

Editors, spelling checkers, and CD-ROMs: 
searching for the perfect package from Microsoft, 
Symantec, Oasis, and others. 


Applications Only: Real-World Answers 

by Ezra Shapiro 

Reflex Plus, PhoneNET, and a TOPS network solve 
some practical dilemmas. 
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IN DEPTH: Managing Megabytes 
Introduction 


A Better Way to Compress Images 

by Michael F. Barnsley and Alan D. Sloan 

A new technique can achieve compression ratios 
in excess of 10,000 to 1. 


Managing Immense Storage 

by Theodor H. Nelson 

The “‘xanalogical” model provides a radical new 
approach to mass storage. 


Fast Data Access 
by Jonathan Robie 


» Using query optimizers for efficient handling 


of large databases. 


Achieving Mainframe Performance 

by Wink Saville 

Expanded memory in personal computers opens 
the door to programming techniques that speed 
performance significantly. 


Managing Megabytes Resource Guide 


FEATURES 


Ciarcia’s Circuit Cellar: 

The PCC180 Multitasking Controller 

Part 1: The Hardware 

by Steve Ciarcia 

A small controller that is both fast and powerful. 


Focus on Algorithms: 
Changing Reverse Polish to Infix 
by Dick Pountain 


Computers perform math using reverse Polish notation. 





Using Financial Tools for Nonfinancial Simulations 


by James L. Conger 
Using spreadsheets as a fast way to simulate 
real-world problems. 
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EDITORIAL 








Show Time 

Early winter is a great time for computer 
trade shows. Each year at this time, dur- 
ing a span of 60 days, we make our travel 
agency very happy by sending a steady 
stream of BYTE editors to shows ranging 
from COMDEX in Las Vegas to Mac- 
World Expo in San Francisco, with many 
smaller shows in between. 

These shows yield a feast of new infor- 
mation. At one show, a major hardware 
manufacturer privately demonstrated for 
us hand-assembled prototypes of a new 
line of killer machines that will be an- 
nounced shortly. 

The high end of this line ranks among 
the most technologically advanced per- 
sonal computers I’ve seen. We will be re- 
ceiving sample units from the first pro- 
duction run, and we’ll bring you full 
coverage, with detailed benchmarks, in 
an upcoming issue. 

We also picked up a late-beta copy of 
Surpass, a powerful spreadsheet that en- 
ters the fray—along with new spread- 
sheets like Quattro, Win Excel, and Plan- 
Perfect—against Lotus 1-2-3. Turn to this 
issue’s Short Takes section for an early 
hands-on look at Surpass. 

We’ve also seen a host of 80386 and 
68020 hardware and software; tons of 
new equipment designed to work with— 
or outperform—IBM’s Micro Channel 
PS/2s; new Mac enhancers; and more. 


Embarrassment of Riches 

Some of these items will show up in print 
right away, in the sections of BYTE with 
the latest deadlines: Microbytes, Short 
Takes, and What’s New. Other items will 
appear later as First Impression articles 
and full-blown reviews. 

But we gather much more raw infor- 
mation than we can possibly accommo- 
date, even in a magazine the size of BYTE 
(e.g., Our internal staff reports from 
COMDEX alone ran to almost 20,000 
words). How can we best supply you with 
all this information? 

Let’s, for the moment, ignore BIX. 
Our show coverage there, usually as part 
of the microbytes conference, features 
detailed information on major product 
announcements and conference events 
posted within minutes or hours of occur- 
rence. If you want the most up-to-date 
microcomputer information you can get, 
there’s simply no better alternative. 
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But if you can’t use BIX, what then? 
Senior Editor Rich Malloy had a sugges- 
tion: a paper transcript of our show cov- 
erage, mailed to interested readers right 
after a show. 

To test the feasibility of this idea, we 
produced a trial transcript of our COM- 
DEX coverage, and it went well: In a 
matter of just a few hours, Rich down- 
loaded the BIX coverage, massaged the 
text, designed a print format, and laser- 
printed the whole package. It went so 
well, in fact, that we’ve forged ahead. 


A New Publication 
Starting immediately after the close of 
MacWorld Expo, we’ll produce a paper 
transcript of our BIX coverage. We’ll be 
glad to send you a copy for just the price 
of the paper, printing, and postage. Just 
drop a note to MacWorld Show Report, 
BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458; please enclose a 
check or money order for $3, and be sure 
to include your name and mailing ad- 
dress. These new Show Reports will fill a 
gap in our coverage of microcomputing. 
Thus, we can now offer you three alter- 
natives for show coverage: For the most 
timely coverage possible, there’s BIX, 
with its essentially zero lead time and its 
interactive nature (via BIX, you can ask 
the BYTE staff questions about the show 
and our coverage). Slightly slower, but 
fast—as fast or faster than most micro- 
computer news weeklies, for instance— 
are the new BYTE Show Reports. And fi- 
nally, for thoroughgoing, in-depth analy- 
sis and selective coverage of the most im- 
portant new products and technologies, 
there’s BYTE itself. 


Other Changes 

Does this attention to Show Reports and 
BIX imply that BYTE is changing? Not at 
all. 

Except to get better. Our New Year’s 
resolutions for BYTE include improving 
the quality of our writing and editing 
while retaining or even enhancing the 
depth and authority that are BYTE’s hall- 
marks. BYTE’s technical nature guaran- 
tees we’ll never be a McGuffey’s reader, 
but we can—and will—work harder to 
make even our most technically rigorous 
articles as readable as possible. . 

And as attractive as possible: Nancy 
Rice, our able art director, is already 


hard at work looking at ways we can use 
new layouts, new line art, and new for- 
mats for tables and graphs to make the 
great wealth of data found in BYTE more 
accessible. 

Other resolutions include giving more 
space to the print version of Microbytes in 
BYTE. Microbytes is already one of the 
finest print sources for microcomputer 
technology news anywhere, and as such, 
it has become immensely popular. As a 
result, we’re expanding it by 33 percent, 
starting with the February issue. 

A less welcome change: This marks 
the last issue with which Phil Lemmons 
is associated with BYTE. Phil worked 
here for 5 years, starting as a freelance 
author and ending as editorial director. In 
the course of his tenure, Phil enjoyed— 
and was largely responsible for—numer- 
ous successes, including the growth of 
BYTE to its current all-time-high circula- 
tion and the launching of BIX. Phil has 
left to pursue other career goals. We’ll all 
miss him here, but no one more than I: 
Phil was, simply, the finest editor I have 
had the pleasure of working for. We wish 
him all the best. 

The up side is that Phil has left BYTE 
marvelously positioned to continue 
bringing you the kind of solid, authorita- 
tive, and in-depth information you 
need—and that you’ve come to expect 
from BYTE. As the resolutions above 
indicate, we’ll be building on those 
strengths to make BYTE even better. 

We’ve made other resolutions—too 
many to talk about in this limited space— 
so they’ll have to wait for another issue. 
But they all strike a similar note: Through 
1988, we’ll be working harder than ever 
to keep BYTE your premier source for 
expert information on personal com- 
puters. If a product or technology is at or 
near the cutting edge; if it’s important 
and/or interesting; if it’s aimed at sophis- 
ticated users; if it’s genuinely useful or 
will become genuinely useful to you— 
folks who do the hand-holding, not those 
who need their hands held; then we’ll 
cover itin BYTE. And we plan to cover it 
in a way that’s just as authoritative, but 
more readable, more accessible, and 
more attractive than ever before. 

That’s our promise to you. 

—Fred Langa 
Executive Editor 
(BIX name “flanga’’) 
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When you want to talk computers.. 


ATARI COMPUTERS COMMODORE COMPUTERS MS/DOS SYSTEMS 




















65XE 64K Computer...............:0 AST Premium Computer............... Call 
130XE 132K Computer............. 129.00 COMMPAG icsnctesk. sesces a cheese from 1699.00 
520STFM Monochrme System..489.00 IBM-PS-2 Model 30.............:::::ee Call 
520STFM Color System............ 639.00 IBM-AT Enhanced..............::::0668 Call 
SF 1224 Color Monitor............... 289.00 Leading Edgeé................0 from 999.00 
















SF124 Mono Monitor..............0 - ae PC-TOO 512K AT/Compat from 999.00 
NEC Multispeed Computer..... 1499.00 





Sse. 
alll dt cay 


feel er 


Amiga 500 aka 
Includes: Amiga 500 CPU, 1 MB, 1080 
RGB Monitor, Amiga DOS, 

Mouse, Kaleidoscope Call 
Commodore 128.........::0:::eeeee 259.00 
Commodore 128D.............::::08 529.00 
Commodore 64C............:::::eeees 179.00 
64C, 1541C, 1802C Package....599.00 
128, 1571, 2002 Package......... 759.00 
128D, 2002 Package................ 829.00 



















Atari 1040 
Color System $839 


Includes: 1040ST, 1 mb RAM with 312” 
drive built-in, 192K ROM with TOS, Basic, 
ST language and color monitor. 








TOSHIBA T-1000 
Lap Top Computer. $889 


MULTIFUNCTION CARDS 
AST 











































HARD DRIVES 






















































ATARI ST SOFTWARE CMS Six Pak Plus PC/XT ...cccccccscseeees 129.00 
| MaCSlaCK 20 iiniiiciicenetvcctieclacens 599.00 Sarees 
‘epetaae Logic Array ea on ee a! 159.00 
oe Cle) | ere tre 24.99 Pro App OS scficclicchdetlt atisiehetesiu Races 699.00 Graphics Card Plus 199.00 
aeivision ca poca I PIUS ....sesseceereeees 
Haas oy (Eo) (2 eee eee ene eo eee 29.99 | Low Down 20 nce ccccccccceccceceutceees 849.00 Pe Coane 256K 299.00 
aril Mountain eenenecece . 
TEST VV Ol Gate dica ia haaedevnacauancasavors 16.95 | 90 MB Hard with SCSl.............. 899.00 Quadram 


EGA PIOSVING seidestesetandiegerd ls 249.00 
Video 7 

VEGA EGA Adapter..............0. 169.00 
Zuckerboard 


Batteries Included 
DS aS ElNG cc veeccccetiscisanddinsicavnnes 44.99 
OSS 


FLOPPY DRIVES 
Ehman Engineering 
800K External Floppy............... 199.00 












Personal Pascal.............:ccceceeeees 49.99 | MONITORS 

Timeworks Network Specialties Color Card w/Parallel................ 89.99 
Wordwriter ST..........cccccceceeeeeeeeees 48.99 | Stretch Screen 20”’..........ccc00-- 1399.00 

VIP Radius 

Professional (GEM) ae ee te 144.00 | Full Page Display............0006. 1599.00 | Ashton-Tate 


G-Base Ul} vccisccswenscensetiecdelice de 399.00 
5th Generation 

Fastback Utility 0.0: cscs sseepsnaieces 89.99 
IMSI 

Optimouse w/Dr. Halo................ 99.99 
Lotus 

LOTUS T2202 O vscistantnenscatahtbadantaataun 329.00 


Sigma Designs 

Laser View Display System..... 1999.00 
MEMORY BOARDS 

Dove Computer 

Mac Snap Plus 2...............:08. 249.00 
Mac Memory, Inc. 































Aegis Development 
Animator/IMages.............::eeeeee 89.99 
Electronic Arts 

Deluxe VIdGO........ccccceeeeeeeeeeeeeees 69.99 
Gold Disk Software 





























SCANNERS MicroPro 
Pagesetter w/Text Sc Pare rT 93.99 | ast Professional 4.0 w/GL Demo.....239.00 
Lape illusions TUrb0 SCAN vecsccscscsesscseseeeeseeees 1489.00 | Microstuf 
yale CAD erelanare ais aaleeraeceera esas ope awe 349.00 SOFTWARE Crosstalk Xvi ee erry Ae ee 89.99 
Micro Systems Software Ashton-Tate P.F.S. 
Scribble i utinciie veray/avay dem leon’ bc eaves udeuanialelavaravave's what 69.99 D:Base Mac ae sins an ence atetn cee 31 9.00 First Choice (Premium) UR eS 99.99 
Word Perfect Corp. Microsoft Word Perfect Corp. 


WOld POMOC UisicivssiecciSexcssdeaesaaes 219.00 


WVOF Be ccsiccsiscadecchavenebacesdeivess 239.00 | Word Perfect 4.2... 209.00 


— Me 


COMPUTER MAIL ORDER 
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..sss.:When you want to talk price. 


DRIVES 


Atari 

AA314 DS/DD Disk (ST) 

AA354 SS/DD Disk (ST) 

SHD204 20 Mb ST Hard Drive...569.00 
Commodore 

Amiga 1020 

Amiga 1010 312" 


Indus 

GT Disk Drive Atari XL/XE 
Racore 

Jr. Expansion Chassis 
Seagate 

20 mb ST-225 Hard Drive Kit 
Supra 

20 Meg Hard Drive (Amiga) 
20 Meg Hard Drive (ST) 
Xebec 

20 mb (Amiga) 


MONITORS 


Amdek 

Video 300 Amber Composite 
Commodore 

Commodore 2002 

Amiga 1080 Hi-Res Color 
Commodore 1802 


Magnavox 8502 
13” Composite 


Magnavox 

8505 RGB/Composite 
8562 RGB/Composite 
NEC 

JC-1402P3A Multi-Sync 
Princeton Graphics 
MAX-12 12” Amber TTL 
Taxan 

Model 124 12” Amber 
Thomson 

4120 RGB/Composite 
Zenith 

ZVM 1220/1230 Composite. (ea.) 99.99 


MODEMS 


Anchor 


VM520 ST520/1040 1200 Baud.129.00 
Atari 

SX212 (ST) 

Best 

1200 Baud External 
Commodore 

Amiga 1680-1200 BPS 

CBM 1670 & C-128) 

Everex 

Evercom 1200 Baud Internal 
Hayes 

Smartmodem 300 
Smartmodem 1200 External 
Novation 

Parrot 1200 

Practical Peripherals 
Telecom Package 

Supra 


U.S. Robotics 
1200 External 
U.S. Robotics 
2400 Baud Internal 


Maxell 

MD1-M SS/DD 5%" oo. 8.49 
MD2-DM DS/DD 5%"... 9.49 
MF1-DDM SS/DD 3'2” 

MF2-DDM DS/DD 312” 


Sony 

MD1D SS/DD 5%"... 6.99 
MD2D DS/DD SMa esisicic wicanswaweriendes 7.99 
MFD-1DD SS/DD 312" 

MFD-2DD DS/DD 372” 


Hewlett-Packard Calculators 
28C Scientific Pro 





In the U.S.A. and in Canada 





PRINTERS 


Atari 

1020 XL/XE Plotter 
XDM121 Letter Quality 
XMM801 XL/XE Dot Matrix 
XMM804ST Dot Matrix 
Brother 

M-1109 100 cps, 9 pin 
M-1409 180 cps, 9 pin 
Citizen 

MSP-10 160 cps, 80-Column 
Premier 35 cps Daisywheel 
C.itoh 

315P 132 Column Prowriter 


279.00 
489.00 


949.00 


Epson EX-1000 

300 cps 132 col. 

Epson 

LX-800 150 cps, 80-column 

FX-86E 240 cps, 80-column 

FX286E 240 cps, 132-column 

LQ-1000 24 Wire, 300 cps 

LQ-850 330 cps, 80-column 

LQ-1050 330 cps, 132-column 

Hewlett Packard 

Thinkjet 

NEC 

Pinwriter 2200 24 Wire 

Pinwriter 660 24 Wire 

Pinwriter 760 24 Wire 

Okidata 

Okimate 20 Color Printer 129.00 
ML-182 120 cps, 80-column 219.00 
ML-192 + 200 cps, 80-column...329.00 
ML-193 + 200 cps, 132-column.479.00 
Panasonic 

KX-1080i 144 cps, 80-column....179.00 
KX-1091i 194 cps, 80-column....189.00 
KX-P3131 22 cps Daisywheel....289.00 
Star Micronics 

NX-10 120 cps, 80-column 169.00 
NX-10C 120 cps, C64 Interface. 189.00 
NX-15 120 cps, 132-column 319.00 
Toshiba 

P-321 SL 216 cps, 24-Pin 

P-351 Il 300 cps, 24-Pin 


Call toll-free: 1-800- 233- 8950 


Outside the U.S.A. call 717-327-9575, Telex 5106017898, Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 


CMO. 477 East Third Street, Dept. A1, Williamsport, PA 17701 
ALL MAJOR CREDIT CARDS ACCEPTED. 


POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 
weeks to clear. For faster delivery use your credit card or send cashier’s check or bank money order. Pennsylvania residents add 6% sales tax. All 
prices are U.S.A. prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. 
Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer’s warranty. We cannot guarantee compatibility. 
All sales are final and returned shipments are subject to a restocking fee. 
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While the DAISYWHEEL shoots 
blanks, the OKIDATA LASER 
hits the mark. 













GO) Keogh Fiace New Yor, M¥ 70023 


LADERA IANA A OANA 


Mr. Tad Davis 
2901 S. 14th Street 
Philadelphia, PA 19147 


July 27, 1987 


Dear Mr. Davis, 


Here at Painter, Parker, and Mullen we applaud your ambition to retire at age 50 
with the resources to travel at least six months of the year. 
We also think you're asking a lot of your current investments. Here is one idea 
we have on how to change that. 


Your present portfolio is 36% blue chip stocks, 39% in a mtual fund invested in 
the Pacific Basin and the balance in preferred stocks (CHART 1). Value as of 
6/10/87: $100,000. 


vow and your goal, we recommend shifti 


Considering your age righ "ERT SK/ 
~ewarding, but more risky investments (RISK/REWARD 


portfolio into 






















































































ly clear and that your new investment pi 
you need anything cleared up, don't hesit 


(eb ea 


C. Peter Painter 
Certified Financial Planner. 













































































See your OKIDATA dealer today 
or call 1-800-OKIDATA, Ext. 22. 


REGISTERED TRADEMARKS: OKIDATA, Oki America, Inc., 
Marque déposée de Oki America, Inc.; LaserJet and LaserJet Plus, 
Hewlett-Packard, Inc. TRADEMARKS: LASERLINE, Oki Electric 
Industry Co., Ltd.; LaserControl, Insight Development Corp. PC 
Magazine “Editor’s Choice’’ Nov 10, © 1987 Ziff Communications Corp. 
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Your assets and investments as of 6-10-87, were about $100, 000. Consiering yout 7 = 


_ Shift your ren gh i rere! a ee fg 















Use the new LASERLINE™ 6 from OKIDATA 
to grab your reader’s attention. 

Make your letters more effective by using 
graphics. Add emphasis with underlining, boldfac- 
ing and italicizing. And change your tone anytime 
you like by choosing any of 15 built-in type fonts. 

Thanks to the LaserControl™ disk you get with 
it, the OKIDATA LASER will work with virtually all 
your present software. It’s compatible with 
LaserJet’ and LaserJet Plus software. There’s 
even a special three-user module for economy no 
daisywheel can match. 

So get an OKIDATA LASER and start hitting the 
mark with your first shot. 














2901 S. 14th Street 
Philadelphia, PA. 19147 


Dear Mr. Davis, 


At Bullseye Jnvestmenis drawing a brighter investment picture doesn’ t mean. sn-doing it eee — - 
"by the numbers." Sometimes you have to take risks. Take your goal of retirement at 
age §0. It’s ambitious, but it’s Possible, pes GS 


dream, we recommend the oes adjustments: 
PROPOSED 





real estate, triple tax-free municipal bonds, ed mutual 
nooks (GB) sco oe — 


om4>D R OMAOMCEODD 


IDATA 


an OKI AMERICA company 
We put business on paper. 
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Testers Say 


ording to a company that has done a 
omparative study of 54-inch f loppy 
lisks. Memory Control Technology 
Corp. (Omaha, NE), which manufac- _ 
tures disk-testing equipment and per- 

forms disk duplication services for 


f disks over the past few months. Ac- 


ording to Jerry Korth, president of the 
company, the ‘study was undertaken | 


disks performed admirably, the results — 





decline in disk quality to be true. 


isks each at various locations through- 
ut the country to ensure that it was 
sing a representative sample of each ~ 
brand. Prices varied tremendously, — 


$4.40 for Xidex-Precision disks. 
Visual quality control also yered | 


turers (Fuji, Kodak, Memorex, and — 
DK) had no visual defects. The re- 
1aining companies had disks with — 


jacket deformities, and contamination. 
One company’s disks had three major _ 


disks, and two other disk jackets en-— 
closed hard-sectored aise: Pes) in 








While it was the hand-held optical — 
__ scanner that can recognize typeset fonts 
_- that brought attention to TransImage _ 





_ J announcement that it will make its _ 
~ 68000-based. optical-character-recogni- 
tion (OCR) coprocessor board avail- _ 
able to OEMs may have a bigger effect 
___- On image-processing applications. _ 
At the heart of the board, which is _ 
currently an | add-in card for the IBM | 





Price of Floppies Doesn't Guarantee Quality, 


spite wide: variations in the cost and 
uality of floppy disks, there’s no appar- | 
nt relationship between the two, ac- 


oftware publishers, analyzed 18 brands . 


of the study proved those suspicions of 


The company bought 10 boxes of 10 7 


sometimes by almost 300 percent for the : 
‘same brand. For example, Dysan disks _ 
were sold for both $23.90 and $8.40 for _ 
a box of 10 disks. The lowest | price was . 


policies of some disk manufacturers are 
having a deleterious effect on disk - 

_ quality. Despite the fact that his com- 
] _ pany purchases many disks each year, 
defects: One disk jacket enclosed two 


such defects as frayed and visible liners, : 


‘orp. (Sunnyvale, CA), the company’ S _ 
_ Processor that uses proprietary micro- — | 
_ coded “thinning” algorithms toessen- | - 


Staff “written n highlights of ae 
in in technology ¢ and the Sahil Cases industry. 


another: company’ s box were cece. 
_ with what looked like human hair. 
_ Memory Control Technology ap- _ 


plied two standard ANSI recording tests _ _ 
to the disks. Only seven companies— _ 
/ fe JVC, Kodak, Memorex, Nashua, 
Sony, and 3M—had all their disks pass | 
the missing bit’ test: Onlyfive =i 
BASF, Goldstar, JVC, Memorex, and — 
‘TDK—had all their disks pass the “extra _ 
bit” test. No company had more than ~ 
_ three disks fail the missing-bit test, but 
- one company had 27 fail the extra-bit © 
ecause of suspicions of declining ak test. Other tests involved amplitude, = 
ty in5%4-inch floppies. Although many __ modulation, resolution, and wear resis- _ 
_ tance. According to Korth, all disks. per-. | 
_ formed outstandingly in these tests. 


The final test involved formatting — : 


the disks on an IBM PC under optimal 
conditions. Of the 18 companies, 13 
had 100 percent of their disks format _ 
-_ without any bad sectors. Korth men- 
tioned that this percentage is probably — 
higher than what many people have ex- __ 
_perienced, because the PC used for the 
_ test was optimized for the lowest fail-  . 
_ ure rate possible. The 13 companies. _ - _ 
whose disks passed this test were _ / 
BASF, Fuji, Goldstar, JVC, Kodak, | 
considerably. Disks from four manufac- 


Maxell, Memorex, Nashua, Penicid. 


Sentinel, Sony, Verbatim, and Xidex. - - . . 


Korth said that predatory pricing — 


_ Korth would prefer prices to be higher in in : 
the hope that quality would ber more = 
7 _ wey controlled. _ . : 


: Optical Coprocessor C Converts Raster to ASCII 
Pc, are custom gate arrays that attend . 
- to tasks such as character processing and | 
classification. Character processingis —_| 
accomplished in a chip called the Table _ | dial-up modem technology. “We 
| expect this product to lead to a 
| new generation of high-speed 
_ | stand-alone and PC-card 
character until an identifiable shape can | © 
__ be extracted. Two other chips take care 
_ of transforming the bit- level i image data | 
“continued 


tially ‘“‘peel away” the features of the 


a Nanobytes : 
|  ogies G Jose, se have a . 
| come real fans” of IBM’s Micro | | 
‘Channel Architecture, spokesper- | _ 


_PS/2s and compatibles in the latter 
| half of 1988. “With an average 
_ | of three adapters per system, we 
| see the market for adapters by 
| 1990 as being in excess of 15 mil- 

| lion units”... 
ment Corp. (Cambridge, se 
just says no to Windows/386. =—s_ | 
While Microsoft’s Windows/386 : 

_ has been hailed as a break- i 
through for users wanting multi- = || 
| tasking anda graphicalinterface [| — 

~ on 80386 machines, Lotus has | no 

| plans to support it with 1-2-3. 
_ “Trying to shoehorn 1-2-3 into” 
| Windows will give sluggish per- - 
_| formance,” 
son Greg Jarboe. Lotus users 
| can get a graphical interface with 
| the version of 1-2- 3 that will 
| run under OS/2.... Jim Harris, 
| president of Hercutes (Berkeley, 
| CA), said the graphics-card 
| maker expects to have a graphics |. 
| board for the Mac II bymext = 
_ | summer. The company recently | 
| saiditwouldincorporatea > 
| TOPS interface to AppleTalk 
“networks in a new version of its 


_ company claims the board, ich : a _ 


_ Rockwell vice president. Until 













son Raj Jaswa told Microbytes 


| Daily. “Our viewpoint is that the - | 
_ Micro Channel market will 
really take off,” Jaswa said, pre- - 





dicting significant shipments of | 





. Lotus Develop- 


said Lotus spokesper- | 





Graphics Card Plus... . Rock- 


well (Newport Beach, CA) says 
| its R9696DP 9600-bps modem — 
| board will enable modem oo | 
_ opers to implement the full — 


CCITT V.32 standard. The 





is being soldtoOEMs, repre- 


sents a big step in full-duplex, 


modems,”’ said Bill Baker, a 


continued 
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i = : hc now, ee 5e00 bes 
| modems, such as those from — 


peared.” 























Hayes and USRobotics, have 


S || only emulated a true S600 bpm 
_ |. transier rate. 
_ keys or moving mice? Very Vivid 


. Tired of hitting 


1 (Toronto, Ontario) has come up © 7 


~ with an alternative interface for 
| Commodore’s Amiga thatcon- 


sists of an Amiga 1000, a tele- 
vision camera, a digitizer board, 
and software. The Camerais. 


| aimed at the user, and the system 
| displays a two-color i image of the 

| user superimposed over a set of © 
icons. The user chooses anicon 


by moving his or her image over — 


that icon. The Midivision ae : 


is available now for $295. . 


| 2 The next frontier for eta devel- 
 opers, according to a speaker at 


-arecent confab on electronic _ 
messaging, will be in the area of 
directories. “Standard directories 
will emerge so that you will - 


know who is out there and how to 


route mail to them,” said Peter 
Westwood of Sydney Develop- | 
ment Corp. (Vancouver, B.C.). 
Westwood also said that problems 


: __ of interconnection are not so 
_ | problematic anymore. “Eighty- | 
| five percent of all systems can © 


_ now be connected, and the islands 
_ of communications have disap- 

. The souping up of 
microcomputers has caused a 


| _quandary for developers of turn- 
| key CAD systems whose prod- 


ucts are dependent on a particular 
hardware system, says Ken : 
Ledeen, president of CAD soft- _ 
ware house Sigma Design (En-- 


_ glewood, CO). Customers want to _ 


_ first choose the software they — 
need and then buy the ee 


he said. “Turnkey CAD “ieloe | 


_ ers are in a difficult situation be- 
cause hardware is changing so — 
rapidly and dramatically,” Ledeen 
said. ... Practical computer- 
aided software engineering 
(CASE) tools might bea few _ 
years away, but some members of 


| the industry are warning now 
that « companies had better start in-- 


vesting in those tools ifthey __ 
want to be competitive. “Ifyou 
consider that in about 10 years — 


| we’ll be conversing with our com- 


puters, think about the enormous 


software development that will be — 
required,” Scott McNealy, pres- 
ident of Sun Microsystems a 


continued — 
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ole into table image daw, ‘Transimage a8 
| chairman and architect Jim Faulker: yn 
- | said that prototypes of these and four 
-| other custom chips required fourteen 10- 
by 10-inch VME boards in a VAX de- 
~ velopment system, and it took 300 sec- 2 : 
| onds to identify a single character. _ then 
_ With the custom gate arrays and aleos =— sé 
rithms, the TransImage system can} rec- | 
| ognize 40 characters per second. | is 
When analyzing a character, the co-- es 
7. processor board operates at an image-ac- 1 es 
| quisition rate of 8192 pixelsevery = - wi 
- 1/100th second at a resolution of 1000 
| lines per inch. Faulkerson minimized 
| the effect on performance of more 
_ powerful microprocessors, like the — board 
Motorola 68020 or the Texas in Du 


ognition-intensive tasks are handled by © 

the custom gate arrays. Certainly the 
current high costs of other chips would | 

- not justify the performance improve- 
| ments. Instead, ae whe focus. tity pri 


E-Mail Growing; Users Sending ng Millions | ee 
of Messages Monthly = | 


‘no signs of tapering off, said an industry — 
| analyst at a recent Electronic Mail As- Jo 
| sociation conference. According (o 
Walter Ulrich, a partner in Coopers & 
_ Lybrand’s technology consulting firm 
(Houston, TX), more than 150 million _ 
electronic messages are sent every — : 
- month by more than 5 million E-mail | 
users in the U.S. alone. Ulrich said 74 
percent of the major corporations in 2 
_ the country currently have E-mail sys- _ 


plan on installing them within the next — 
12 months); 80 percent of the profes- a 
~ sional staff of those companies use ae: | 
~ mail on a daily basis, he said. | 


| pected,” Ulrich said, “and with the net- 


ing, out stanging voice mail, electronic 


_ ing very cautiously in its cloning ne 
_ PS/2 systems. According toEd | 
_ Marinaro, chief operating officer at the - 
copay it is being very careful to 


ments TMS 34010, stating that the rec- _ter Lip O board 

replaced yy a chip to interface with = : 
other bus architectures—Micro Chesael. 5 
~ SCSI, and so on. The board is current- 




































aly available to OEMs at t the meena - 







Use of electronic mail systems shows 





- ‘Ulneh said that the current 150,000 
LAN sites (with 3 million nodes) i is ex. 
- pected to increase to over 3 milli S 
— yy anc mail will be the eek. SS 
application used in those networks. — 
The predominant trend i in the future, z 
Ulrich said, will be the linking 
national companies with the 
tems in place (and another 14 percent affiliates. “We need to interconn 
- ~ worldwide and focus on the interna- 
tional market,” he said. Interconnection 
across: competing public electronic sys- 
~ tems remains one of the critical issues. 
facing E-mail vendors, he cautioned, 
: acknowledging that users will p paya pre- 
_ mium for sending messages across Sys" 
— tems. He predicted that by 1991, the 
~ total E-mail business will be worth 
. nearly $3 billion, and “‘if that isn’t ine 
_centive for ne reonnee ne I don’t - o — 
_ know what i st a 














‘‘E-mail usage is greater han ex- 


work infrastructure already in place and = 
the cost per message declining, E-mail — 
should continue to proliferate. . ‘Ulrich - 
claimed that E-mail is the primary appli- 
cation large companies plan on adopt- — 







How Do You Clone: a PS/2? 2 Very / ypactany 

Although it has announced board-level — avoid legal entanglements with IBM | 

products that can emulate the logic chips _ over copyrights, trade secrets, : or patents 3 

in the IBM PS/2 Models 50 and60,  __ relatedtothe PS/2 series. 

Western Digital (Irvine, CA) is proceed: Western Digital used three sets af 

7 engineers to design gate-array chips that 

emulate the IBM systems. A “‘forward- 

| ne eer was pes a set of © 
— — -continued 











is a failure 
to communicate. 


Until now. 


Ven-Tel would like to congratulate all IBM PS/2™users. 
Now let’s talk. Because a complete communications :eyetetn 
for the IBM PS/2 has arrived. . 

Introducing the Ven-Iel 24/2” Internal 
Modem for IBM PS/2 models 50, 60 and 80. 
This 2400 bps modem is fully Micro Channel” 
and OS/2"compatible. It’s automatically 
configured by the system, so no option 
switches are needed. And, as an option, 
you can buy the 24/2 bundled with 
Crosstalk X VI’ software. 

Like all Ven-Tel 2400 & 1200 bps modems, 
quality and reliability are guaranteed by a free five-year 
warranty. 

The new Ven-Iel 24/2 Internal Modem is in stock now. 
For the name of your nearest Ven-Iel dealer or distributor, 
call 1-800-538-5121. 

And start communicating. 















Ventel 


Modems 


Micro Channel, PS/2 and OS/2 are registered trademarks of IBM Corporation. Crosstalk XVI is a 
registered trademark of DCA. 
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| Moubtain V View, CA), told ¢ a 
~~ ipress conference at which Sin | in- 
| troduced its Network Software 
| Environment. Sun cofounder Bill 
Joy was a little more aggressive 
in his exhortations. “It’s time to. 
 recapitalize software develop- 
| ment, throw out those minicom- 
_ puters, and give [programmers] 
reasonable computers and new de- 
velopment tools,” Joy said.... 











| chitectures. “When the next — 









7 good idea comes along, you won 1 
| beableto use itinaclosedoper- = |. 


---'|__ ating system,” he said. He pre- _ 
| dicted that Unix will grab half 
| the market for operating systems — 


-_-|__ ers who scoff at Unix will regret 
| it, he said. “It’s like all those de- 
oS ~ yelopers who ignored the Macin- — 
| tosh, Now that it’s starting oO 
| sell well, all they can do is stand — 
| on n the sidelines and watch.” 
















- uses 63 additional devices. 
| Joy also took a swipe at closed ar- _ 

_ portedly has for its Micro Channel 

_ Architecture, Western Digital says it is 


on desktop computers. Develop-- 


_ specifications and asked to designa 
system that would meet them. The other - 
_ two groups reverse-engineered the  ~—C$ 

IBM systems. The results of each group _ 
~ were closely compared with each 
other. The final design, however, most _ 


closely resembles the efforts of the for- 


| _ ward-engineering group. According to © 
_ Bill Frank, a senior vice president at 


Western Digital, the system has a much 
different architecture than IBM’ sand 


As for the patents that IBM re- 


addressing this issue by engaging ina 


_ patent exchange with IBM. 


For the job of emulating IBM’s 


BIOS chips, Western Digital istakinga 
slightly different approach. Here, the 
company has two sets of developers, one _ 


a group of analysts and specification 


writers and the other a group of code de-- 


velopers, called “virgins.” Both 


_ groups are separated by a group of man- _ 
agers. The developer groups cannot di- | 
rectly communicate = each other, but 


hese can valk with the managers; Ae 
_ communications must foe in writing and . 
_ time-stamped. _ 


_ Western Digital says it is peadie 


$10 million on the development of PS/ 2- 
compatible systems. Although ithas 
announced chips that can emulate almost — - 
all the functions of the PS/2 Models 50 © 
and 60, the company says it will not an- - 

 nounce a compatible BIOS until some-— 
time next year. | 


Western Digital’s fad Systems : 


__ division says it was able to get a head 
start on building a VGA-compatible — 
_ chip by watching certain market events. / 
_ For example, IBM’s large purchase : 
last year of 31.5-kilohertz monitors 
_ from a Japanese company gavesome 
idea as to the features of the new eee 


ics protocol Big Blue would use. But — 


_ Western Digital’s Faraday division had 
no such hints about the featuresofthe 
PS/2s; company officials say they had to  . 

wait until they could buy a machine, —j 


which they did at 12:01 in the morning ~ 


_ of the first day the compuics — 
available. i 





. , C&T Chip Could Mean Cheaper Controllers 


_ _ ‘A new 3270 protocol controller chip 


ce from Chips & Technologies (San Jose, 





~ CA) could drastically lower the end- 


_ user price of 3270 emulation cards used 


in personal computers for micro-to- 
mainframe connections. 
_ ‘Microcomputer | add-in boards that 
are designed around the integrated - 
CHIPSLink 82C570 microprocessor 
can be built with as few as seven chips, 
said C&T product manager Pat Chiu- 







- - miento. That’s far fewer than the num- 
_. oes of le that are = boards the 


~DCA IRMA card, which has approxi- 


mately 45 components. 
Chiumiento showed Microbytes 


Daily a seven-chip working card built by — 

C&T as a development tool. He specu- 

_ lated that street prices forsuchacard ~~ 

will probably be in the range of $200to 

- $250, which is much lower than the cur- 

rent retail price of nearly $1200 for | 
_ IRMA cards. 


The C&T chip itself cee be con- _ 


| : sidered a microprocessor, since it has an 
| op sequence oo and arith 


- metic ld ogc a unit ne itto run 
at 4.7 million instructions per second. 

~ Onone end, the 82C570 is compatible — 
with both IRMA and IBM hardware 
and software environments; onthe other 
end, it is compatible with the PC . 
XT/ AT bus. When it is used in conjunc- _ 
tion with a companion chip,the sis 
820574, the 82C570 is also Micro - 
Channel-compatible. The chip can be | 
customized via external microcode for _ 

special Cenc or prod 
| _ differentiation. se 





= i aomnd Says New Debugger Signals “A New Generation” 


. Borland International (Scotts Valley, 


- CA) will soon release a debugger for its 


Turbo C compiler that the company 


_ Says will be the first of ‘‘a new genera- 


_ tion of debuggers. ”” What makes the 


‘upcoming package different from cur- _ 
ne and a “log” that records 


_ rent debuggers, according to spokes- _ 


_ person David Intersimone, is that it will 


combine the properties of source code ~ 


and data debuggers, allowing program- 
-. mers to see the actual data itself, not © 





_ _ Just pomiers to the data. 


“Source-level data debugging i is 
completely different from anything 
else,” he said. “The concept of look- 
ing at the data types is really unique.” 


Other debugger features, said Inter- 


simone, include record-and-playback 


_what changes were made to a listing, 


_ when those changes were made, and 
who made them. The debugger will also” 
_ provide contact-sensitive helpand sy 


overlapping, multiple-source file : _ 


- windows. 


“These are the sort of tools that 
came from our internal needs,” Inter- 
simone explained. “We analyzed what 
tools we need and what we do when 
developing products, and we built ~ 
these tools into the debugger.” 

The initial implementations of the 


_ debugger will support Borland’s Turbo 
_ C package, but Intersimone indicated 

_ that future versions will spe Turbo 
Pascal and Turbo Basic. 


“TECHNOLOGY NEWS WANTED. 7he news staff at BYTE is always inerened in hemi about new ives aud 
_ scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track 
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and — 


- _ want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send ole on BIX to le _ 7 . 


_ __ or write to us at One Phoenix Mill Lane, ee NH 03458. 


_ 7 1 7. B y 7 E ® JANUARY 1988 























The success story 

of Peachtree Complete 
(now with over 200,000 
users) continues with the 
newest member of the 
Peachtree family, Peachtree 
Complete II. Much more than just 
an update, Complete II builds upon 
the comprehensive features that have 
made Peachtree the leader in small busi- 
ness accounting software for nearly ten 
years. We've added many exciting new fea- 
tures and designed state-of-the-art methods 
for using the packages. The result—all eight 
modules are even more powerful and easy 
to use, yet still priced at just $199—a 96% 
price reduction from the original $4,800. 





[7 Windows and Pop-Up Menus. 
Complete II is designed for user conve- 
nience. Use the cursor throughout the system 
to make easy ‘“‘point-and-shoot’”’ selections. 
If you can’t remember a customer or 
account number while using a program, 
simply open a window and scroll through 
your customer list or chart of accounts. 
Select the information you're loolk.ing for 
directly from the table! 


L¥ Short-Cut Keys. We speed you from 
one function to another without the time- 
consuming task of manually passing through 
multiple menus. 


(7 Smart HELP. If you get stuck, the same 
function key will always bring HELP to your 
rescue with pop-up windows of information 
that relate to your individual trouble spot at 
both program and field levels. 

(Y Quick-and-Easy Error Handling. 
Complete II traps errors and gives a plain- 
English description of the problem along 
with suggested solutions. 

(WY Range Printing. Print all information 
on a report or select a specific range of 
information for print out. A great feature 
for restarting long reports or partial printing 
of certain sections. 





Circle 202 on Reader Service Card 


[¥ Easiest Installation Ever. Enter your 
company’s information once and it is 
reflected throughout the system. Complete 
II includes a separate Installation Guide, 
basic Accounting Primer, eight-volume 
Reference Library and extensive Tutorials on 
each package — all at no extra charge! 


[¥ ideal for Service Businesses. Enter 
information free form on service invoices or 
store pre-defined paragraphs of up to 160 
characters. Enjoy full editing capabilities at 
time of invoice entry. 


Eight Integrated Software Modules 
© General Ledger © Inventory 
e Accounts Receivable © Fixed Assets 
e Invoicing © Job Cost 

e Accounts Payable e Payroll 









Complete II includes eight software mod- 
ules that may be integrated or installed 
individually and may be distributed among 
separate computers. Install the most critical 
modules initially; add others later. 


COMPARE FEATURE FOR FEATURE 


System-Wide Features 

NEW Over 450 reports 

NEW Unlimited number of companies and consolidations 
NEW Automatic menu-driven conversion of your existing 


Peachtree Business Accounting data files 
NEW Increased numeric capacities to $999,999,999.99 
in key areas 


General Ledger 
* Chart of Accounts includes 76 suggested and 
26,000 user-defined accounts 
NEW | to 13 user-defined fiscal periods 
e Repeating journal entries 
NEW Financial statement comparisons may include 
current period and year-to-date with budget and/or 
prior period comparison 
NEW Reversing journal entries 


Accounts Receivable/Invoicing 
€ Open item or balance forward customers 
NEW Up to 14,400 customers 
* Supports partial payments 
NEW User-defined terms codes and aging periods 
NEW Automatic transactions with monthly, bi-monthly, 
quarterly, semi-annual, and annual frequency options 


Accounts Payable 
* Up to 14,400 vendors 
NEW Partial payments of invoices 
® Cash requirements forecasting by due date 
NEW User-defined billing cycle on automatic invoices 
¢ Checks printed with unlimited invoice listing on stub 
NEW Ability to void and reprint checks 


Inventory 
* Supports average, last purchase and standard 
costing methods 
® Up to 19,500 inventory items (SKUs) 
NEW Automatic price change on multiple items by 
percent or amount 


Fixed Assets 
® Handles 13,000 assets and 13 methods of 
depreciation 
NEW Updated to handle current tax laws 


Job Cost 
® Tracks costs and profitability on a job-by-job basis 
¢ Compares estimated costs with actual costs for 
specific tasks 


Payroll 
* Built-in current year federal, state, city and 
county tax tables for all $0 states with automatic 
calculation capabilities 
Automatic payroll processing supporting hourly, 
salaried, commission or draw-against-commission 
pay types 
NEW New tax laws incorporated into program 
® Processes up to 3,900 employees 
NEW Supports Cafeteria Plan 
¢ User modifiable tax tables with updates published 
regularly by Peachtree Software 
NEW Printed and magnetic media W-2s generated 
automatically 


Call Now to Order 
or for a Dealer Near You Pa 


1-800-247-3224 ‘ 


In Georgia, call 1-404-564-5800 










Limited Time Offer: Special 
Upgrade for Current Customers 





For 90 days (through December 1987), 
Peachtree Complete registered users can 
purchase a Complete II upgrade with all 
the new features and enhancements for 
only $99*. Call today with your Peachtree 
Complete serial number: 1-800-822-2821 
or 1-800-247-3224. 


Buy Forms Direct from Peachtree 


Enjoy the convenience and economy of 
buying your forms directly from Peachtree 
Software with guaranteed compatibility. Call 
1-800-553-6485 to order forms. In Ohio, 
call 1-513-973-0110. 


Money-Back Guarantee 





When you purchase Peachtree Complete II 
directly from Peachtree Software, you’re 
protected with a 30-Day Money Back 
Guarantee. If you’re not satisfied, simply 
return the product in saleable condition 
within 30 days and your purchase price will 
be promptly refunded. (A $20 restocking fee 
will be charged if disk bag is opened.) 

And, of course, Complete II is backed by 
Peachtree Software’s famous technical sup- 
port, labeled by InfoWorld as ‘‘the finest in 
the industry’. Technical assistance is avail- 
able for $1 per minute with a 20-minute 
minimum via a toll-free telephone number. 
You only pay for what you need, without 
unnecessary support contracts. 


Hardware Specifications 

Requires PC/MS-DOS version 2.0 or higher with 384K of 
usable memory with a minimum 10 MB hard disk. For use 
with the IBM® PC, PC XT, PC AT, Personal System/2 T™ 
and compatibles. 3%" media optionally available. IBM is a 
registered trademark and Personal System/2 is a trademark 
of International Business Machines. Not copy protected. 


*Plus $12.50 shipping and handling. Money-back 
guarantee does not apply to upgrades. 


To Order by Mail, Send $199 
Plus $12.50 Shipping and Handling to: 
(In Georgia, add applicable sales tax.) 


Peachtree Software 


A Member of the Intelligent Systems Family 
4355 Shackleford Rd., Dept. BYT 
Norcross, GA 30093 
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LETTERS 





On the Epson GQ-3500 

In response to the review “Laser Printer 
Times Four” by Wayne Rash Jr. (October 
1987), I would like to clarify some incor- 
rectly stated features regarding the Epson 
GQ-3500 laser printer. 

Mr. Rash states, “‘Without emulation 
cards, you’re stuck with Epson LQ emu- 
lation, and not all software supports it.” 
In fact, the GQ-3500 comes with built-in 
code sets for the Epson Page Printer and 
Epson LQ printers, as well as line-printer 
emulation. 

In addition to the built-in code sets, 
there are optional emulation cards for the 
Diablo 630 and the Hewlett-Packard 
LaserJet Plus. The Epson GQ-3500 is 
supported by leading software packages, 
including Framework II under either the 
Epson Page Printer or LQ emulation. 

Mr. Rash further states, ‘‘Many 
printer functions must be set by software. 
This includes normal printer operations, 
plus those operations unique to laser 
printers, such as printing multiple cop- 
ies.” The fact is that, through the use of 
the GQ-3500’s SelecType control panel, 
the user can select paper size, number of 
copies, print orientation, font, interna- 
tional character sets, character pitch, line 
pitch, and weight. 

Dave Thompson 

Marketing Support Engineer 
Epson America Inc. 
Torrance, CA 


Epson may well be correct in stating that 
the GQ-3500 is now supported by a num- 
ber of widely available software pack- 
ages. That was not the case when the 
printer was provided to me, and the com- 
pany was also not able to provide the em- 
ulation modules that are now standard 
with the machine. Because these capabil- 
ities were not available, they could not be 
tested as part of the benchmarks. 

— Wayne Rash Jr. 


Wayne Rash Jr.’s review of the Hewlett- 
Packard LaserJet Series II states that ‘“‘the 
manual fails to mention that you have to 
turn the printer off and back on again for 
the [function and font] choices to take ef- 
fect.”’ What the manual does mention is 
that you must reset the printer. Pages 2 
through 18 of the user’s manual explain 
the procedure completely. 

You simply take the printer off-line, 
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and Review Feedback 


then hold the Continue/Reset key down 

until Reset appears on the LCD panel. 

This also works when the printer gets 

confused by either software or operator 
problems. 

John W. Sawyer 

Allentown, PA 


Predefined vs. Customized Formats 
I read with interest Jonathan Robie’s Oc- 
tober 1987 review entitled “Three C Lan- 
guage Screen-Utility Packages for PCs” 
and must congratulate him on a job well 
done. But there is a point that some read- 
ers may overlook or find confusing. 

Mr. Robie points out the limitations 
that arise from predefined formats and 
other vendor assumptions about the user 
interface. He then goes on to suggest that 
Vitamin C is limiting because it avoids 
predefined assumptions by allowing pro- 
grammer-supplied routines to be inserted 
in key places for customized operation. 
He criticizes both flexibility and inflexi- 
bility, and in doing so he presents a con- 
tradiction that may leave some readers 
confused. 

Realizing that it is virtually impossible 
to please all the programmers all the 
time, we designed Vitamin C with vari- 
ous standard options, behaviors, and data 
types. This allows typical applications to 
rely upon these predefined elements and 
be developed quickly. We also created a 
mechanism whereby programmer- 
supplied routines can be installed to cus- 
tomize Vitamin C for virtually any appli- 
cation need. This adds the flexibility to 
create a customized interface. 

For the record, a generic version of Vi- 
tamin C is also available for Unix and 
Xenix environments. It will run on virtu- 
ally any host machine and is not limited to 
XTs and ATs. 

Jeff Betts 

President, Creative Programming 
| Consultants Inc. 
Carrollton, TX 


It is important to let users extend or mod- 
ify the data-entry procedures. Very gen- 
eral routines offer this flexibility but re- 
quire more work from the programmer 
than routines designed for more specific 
tasks. All three packages reviewed, in- 
cluding Vitamin C, have a robust set of 
general routines and use these as the 
basis for more specific routines. This 


makes it possible to have a large number 

of very specific routines without limiting 

the programmer who has special needs. 
—Jonathan Robie 


Just in Time 
Thank you for the In Depth articles on 
workstations (November 1987). I work in 
purchasing for the New York state gov- 
ernment, and the professors and students 
at our numerous state universities have 
been clamoring for a workstation con- 
tract. Your side-by-side comparisons and 
history of this field could not have been 
more timely. 
Lynn Ellsworth 
Albany, NY 


Calculating Points 

In reply to Jean-Frangois Colonna (Let- 
ters, August 1987, page 16), I, too, won- 
dered about the effect of truncating num- 
bers in Peter B. Schroeder’s “Plotting the 
Mandelbrot Set.’’ I have written ma- 
chine-code arithmetic for speed using 40- 
bit fixed-point numbers, which produces 
results comparable to those from other 
computers and programs. 

The choice of pixel spacing has a much 
greater effect. I find it truly remarkable 
that although a pixel is a square of one 
unit side, the calculation is performed for 
a point of zero area situated at one corner. 
It is possible to calculate a greatly magni- 
fied picture that, if suitably chosen, is 
full of fine detail. When the same area is 
calculated with a coarser pixel spacing, 
the general form of the picture is the same 
even though the points of calculation fall 
more or less randomly against the pat- 
tern. I believe this is due to the connected 
nature of the set, along with the charac- 
teristic that points adjacent to the set have 

continued 


LETTERS POLICY: To be considered for 
publication, a letter must be typed double- 
spaced on one side of the paper and must in- 
clude your name and address. Comments and 
ideas should be expressed as clearly and con- 
cisely as possible. Listings and tables may be 


printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds of letters 
each month, not all of them can be published. 
Letters cannot be returned to authors. Gener- 
ally, it takes four months from the time BYTE 
receives a letter until it is published. 





Together they comprise a state-of-the-art encyclopedia of 
operating systems techniques, ideas, and know-how... 


THIRD EDITION 


"EE REPRESS CHC IE DF 


VR CASH BAP 





OPERATING 
“SYSTEMS 














The 3-volume ' 






OPERATING SYSTEMS SET 
is yours for only 7 | I 


as your introduction to the LIBRARY OF COMPUTER AND INFORMATION SCIENCES 
You simply agree to buy three more books—at handsome discounts—within the next 12 months. 





OPERATING SYSTEMS 
A Systematic View 

Third Edition 

William S. Davis 


This invaluable sourcebook gives you a com- 
plete overview of hardware interfaces and 
the efficient management of computer re- 
sources. 


Wide-ranging, detailed, and comprehensive, 
it focuses on interactive processing with de- 
tailed coverage of command and job control 
languages, and individual chapters on the 
operating system internals for IBM DOS/ 
VSE, OS/VS1 and OS/VS2, UNIX, VM, and MS- 
DOS. 


Publisher’s price: $33.95 


OPERATING SYSTEMS 
Design and Implementation 
Andrew S. Tanenbaum 


“Probably the best book on the subject... 
well-written, well-organized ...The author’s 
style is a refreshing change from what one 
usually finds in computer science texts.” 
—Eastgate Systems 


This thorough introduction to operating 
system design and implementation is 
packed with practical descriptions of princi- 
ples and techniques, including examples 
from such commercial operating systems as 
UNIX, MS-DOS, CP/M, MULTICS, and more. 


800 pages long, it covers processes, input/ 
output, memory management, and file sys- 
tems, plus a complete implementation of a 
UNIX-like operating system and 300 pages of 
source code. 


Publisher’s price: $36.95 


ADVANCED MS-DOS 

The Microsoft Guide for Assembly 
Language and C Programmers 
Ray Duncan 


‘“‘a good example of what a reference manual 
should be... Duncan’s strengths include a 
style that is at once easy to read, a thorough 
coverage of the subject matter heretofore 
unknown, and the frequent use of examples 
in the form of assembly language program 
and code fragments ... contains a great deal 
of valuable information I know | will fre- 
quently refer to.” John D. Unger—BYTE 


Written by a Dr Dobb's Journal columnist, 
this definitive source of high-level MS-DOS 
information covers everything from direct- 
ories and memory allocation to the MS-DOS 
EXEC function, installable device drivers, 
and more. It features a unique 130-page 
guide to each of the system interrupts. 


Publisher’s price: $22.95 


4 Good Reasons to Join 


1. The Finest Books. Of the hundreds of books submitted to us each year, only 
the very finest are selected and offered. Moreover, our books are always of 
equal quality to publishers’ editions, nevereconomy editions. 

2. Big Savings. In addition to getting the three-volume Operating Systems Set 
for only $4.95 when you join, you keep saving substantially, up to 30% and 
occasionally even more. (For example, your total savings as a trial member— 
including this introductory offer—can easily be over 50%. That’s like getting 
every other book free!) 

3. Bonus Books. Also, you will immediately become eligible to participate in 
our Bonus Book Plan, with savings of 65% off the publishers’ prices. 

4, Convenient Service. At 3-4 week intervals (16 times per year), you will 
receive The Library of Computer and Information Sciences News, describing 
the Main Selection and Alternate Selections, together with a dated reply card. 
If you want the Main Selection, do nothing, and it will be sent to you automati- 


cally. If you prefer another selection, or no book at all, simply indicate your 
choice on the card and return it by the date specified. You will have at least 10 
days to decide. If, because of late mail delivery of the News, you should receive 
a book you do not want, we guarantee return postage. 





The Library of Computer and Information Sciences is the oldest, largest 
book club especially designed for computer professionals. In the incredibly 
fast-moving world of data processing, where up-to-the-moment knowledge is 
essential, we make it easy to keep totally informed on all areas of the informa- 
tion sciences. What’s more, our selections offer you discounts of up to 30% or 
more off publishers’ prices. 





If reply card is missing, please write to The Library of Computer and 
Information Sciences, Dept. 7-ER5-00856, Riverside, NJ, 08075, for 
membership information and an application. Byte 1/88 








Compact...a key reason why people like 
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enough to keep it together. 

AnthroCart. High-tech furniture for high- 
tech equipment. Space saver. Mobile. 
Rugged. 

The AnthroCart is designed for tight 
spaces. Designed so your workspace is as 
slick as your hardware. 


Call us: 800-325-384] 
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large escape times that decrease steadily 
as the point is moved away. A point may 
miss the set, but its value will reflect the 
proximity or other features of the set. 

I also wrote a program to run on a Z80 
that can be used to calculate a single point 
at any level of precision up to 250 decimal 
digits in floating-point format. At a clock 
frequency of 6 MHz, it does 5 divides, or 
6 products per second, at maximum pre- 
cision, so it’s definitely not for display 
work. 

J. Keith Wood 
Liverpool, U.K. 


Satisfying the Skeptic 

The heuristic algorithm Peter Wayner de- 
scribes in his article “Zero-Knowledge 
Proofs” (October 1987) is designed to 
satisfy a skeptic of the identity of the 
prover without revealing secret knowl- 
edge to the skeptic. This condition is 
much stronger than that required by most 
of the applications where Mr. Wayner 
suggests it might profitably be used. For 
example, a program verifying the identity 
of a user can know the password; this in- 
formation must be concealed only from 
all witnesses to the exchange. 

For this lesser purpose, it is not neces- 
sary to uSe a one-way function, just an in- 
teractive exchange. A simple algorithm 
would have the skeptical program display 
four random digits and invite the prover 
to reply with a single digit. The correct 
response would be the result of a simple 
computation: the sum, difference, prod- 
uct, and/or quotient of some of the digits 
displayed. This exchange could be re- 
peated until the skeptic was satisfied. 

Often in programming we must choose 
between implementing certain logic in 
data or in code. This technique is the 
code analog of a password: The password 
is a simple expression like “‘the product 
of the first and third digits mod 10” or 
“twice the fourth digit less the third.” 
Since no witness would see the same four 
digits when he or she tried to sign on dis- 
honestly, knowing the response to any 
single set of four digits would be of no 
help. 





Peter Cyrus 
New York, NY 


I read Peter Wayner’s “Zero-Knowledge 
Proofs” with interest. Another approach 
to this problem is to use encryption. Sup- 
pose the user and the computer agree 
upon an encryption standard and pass- 
word. Then when the user tries to log in, 
the computer can present him or her with 
a random list of words, and the user can 
encrypt them using the agreed algorithm. 
So, for example, the computer says DOG 
and the user encrypts it and replies with 
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Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen™ MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
and a convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn’t enough. Feature by feature these two | yes, 
contenders battled. Quiet mode. 240 dpi graphics. Color capability: x 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software. [hey were equal. Finally, the MSP-50 put its 
80-column print width on the line. Unfortunately, the other machine 
offered 136. 

What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, 


you have to be a Citizen in good standing. 
For more information call 1-800-556-1234, Ext. 34. In California 
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OUTSTANDING 


SOFTWARE 





For IBM PC’s and Compatibles 


PER PER 
i $6350 DISK $8300 DISK a 
Small Quantities For Ten or More 







SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 


[_] BUSINESS 1—EZ-FORMS business form 
i generation, completion and printing program. 
[_] CAD 3—The PC-Flow 1.0 computer aided flow- 
f chart generation program. Color graphics required. 
COMM 4a,b,c,d,e—(5 disks) Join the world of 
sysops with RBBS Bulletin Board System 14.1D. 
DATABASE 1a,b—(2 disks) File Express 3.8 
a menu driven general purpose database manager. 
H [_] EDUCATION 1— interactive DOS tutorial for new 
PC users. Makes learning DOS painless. 
i FINANCE 1a,b—(2 disks) PC Accountant 2.0 
personal bookkeeping and finance management. 








a [_] GAMES 1—3-D Pacman, Kong, Spacewar, Janit- i 


Joe, futuristic Flightmare and more. Color required. 
i [_] GAMES 2—Qubert, Pango, Centipede, dun- 
5 geons and dragons style Zoarre, etc. Color req. 
[_] GAMES 3—Blackjack with customizable rules, 
‘ Armchair Quarterback (you call plays), and more. 
[ |] GAMES 4—Star Trek, the Castle adventure 


game, and the original Colossal Caves Adventure. § 


[_] GAMES 5—The Hack adventure game from the 5 
universities. Like Rogue, only much richer. Pas 


|_|] GAMES 6—Pinball, Othello, Dragons, Sopwith 
ul (fly a Sopwith Camel) and more. Color required. 
i INFO 1a,b—(2 disks) Cooking recipes database 
with keyword/ingredient retrieval. Add your own. 
fi MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic 
music recording and playback program. 
Z [_] ORGANIZER 1—DeskTeam, a Sidekick clone, 
and the Judy personal calendar program. 
[_] PRINTER 1—Resident print control and font 
FE utility, intelligent spooler, banner maker, and more. 
[_] SIMULATION 1—Maze making program, MIT's 
A Life simulation, starfields, etc. Color graphics req. 
[_] UTILITIES 1—A collection of invaluable general 
purpose DOS utilities. An absolute must for all. 
[_] UTILITIES 2—More invaluable DOS utilities in- 
cluding screen burnout, ram disk, and more. 
H [_] UTILITIES 3—A comprehensive set of debugging 


and diagnostic utilities for monitoring your computer. 





NEW RELEASES/UPDATES 





i [_] BUSINESS 2—Expressgraph business graphics. 
Chart your data and find trends. Color graphics req. 
E CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced 
painting and Altamira object oriented design. Color. 
Hl (2) cab 2a,b—(2 disks) DanCad3d, an advanced 
g 2D/3D drafting program w/animation. 640K, color. 
COMM 2a,b—(2 disks) Procomm 2.42, an excel- 
7 lent modem program with terminal emulation. 
[_] EDUCATION 3—PC-Fastype 1.20 typing tutor, 
t ideal for beginners and advanced students alike. 
FINANCES 3a,b—(2 disks) Express Calc 3.12, 
7 a powerful and user friendly spreadsheet program. 
[_] GAMES 8—Striker helicopter attack and Risk, the 
7 game of world domination. Color required. 
i [_] GAMES 12—Backgammon (play the computer) 
and Wheel of Fortune based on the gameshow. 
j [_] GRAPHICS 1—Record and play back screen im- 
ages! Excellent for demo, etc. Color required. 
§ (3) GRAPHICS 2a,b,c—(3 disks) An excellent 3-D 
surface modelling and shading program. Color. 
ff (2) InFo 2a,b—(2 disks) Zip-Phone, national 
a areacode/prefix to zip-code cross reference. 
LANGUAGE 3a,b—(2 disks) The A86 3.09 
i macro assembler and debugger for 8088/86/286s. 
SHELL 4a,b—(2 disks) Automenu and HDM |! 
a 4.04 hard disk prog. for custom full-screen menus. 
[_] UTILITIES 5—Hard disk utilities for verifying, for- 
i matting, parking and optimizing your disk drives. 
L_] UTILITIES 6—Aavanced utilities including 
i Mark/Release (remove resident progs w/o reboot!) 
E [_] UTILITIES 7—More advanced utilities including 
Masterkey (undeletes files from hard disks). 
§ (2) WORD 1a,b—(2 disks) PC Write 2.71, a powerful 
word processing system w/spell checker, laser supt. 
i Most software listed is shareware or user-supported. 


3.5" format add $1/disk. 125 page directory, add $2. 


i MicroCom Systems Cost of items 
3673 Enochs Street Shipping $3.00 


Mon-Fri 7am-9pm, Sat-Sun 8am-5pm 


§ Santa Clara, CA CA res tax_ 
7 95051 Total encl. i 
| = (408) 737-9000 $ 
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XER, the computer says CAT, and the com- 
puter replies XY3, and so on. An eaves- 
dropper will not be helped by hearing this 
exchange, since on the next attempt to log 
in, the computer may present the word 
WHEELBARROW for encryption. 

This approach is fundamentally the 
same as that discussed by Mr. Wayner, 
but I think it helps to make some of the 
issues involved a bit clearer. 

James Hamilton 
Dublin, Ireland 


I considered the same idea for a pass- 
word scheme but did not include it in my 
article because both parties must know 
the encryption process. In zero-knowl- 
edge proofs, the prover never lets the 
skeptic know what is being proven—in 
this case, that the prover knows the en- 
cryption-correct algorithm. The skeptic 
learns only that the prover couldn’t be 
wrong. If public-key encryption systems 
were used in your system, however, you 
would have a zero-knowledge proof. 
It is a handy idea, though, and I may 
implement it in the future. 
—Peter Wayner 


BASIC Windowing 

I found “Windows for BASIC” by John 
W. Ross (Inside the IBM PCs, Fall 1987) 
interesting and instructive, but a few 


Listing 1: WINDOW. BAS. 


DEFINT A-Z 

CLS SCREEN 2 

DIM A(688) ,B(688) 

FOR H=388 TO 688 STEP 18: 
LINE (H, 8) -(H,199) : NEXT 

FOR V=28 TO 188 STEP 18: 
LINE (388,V)-(688,V): 
NEXT 

LINE (188,198) -(2198,112),,BF 

LINE (1898,112)-(218,184),,B 

GET (188,1988)-(218,184),A 

START: 

LOCATE 1,1:PRINT SPC(25) 

LOCATE 1,1:INPUT;"press 
return... .",AS 

STARTONE!=TIMER 

I=3298 

GET (I, 1/4) -(1+118,1/4+84),B 

PUT(I,1I/4),A,PSET 

ENDONE!=TIMER 

LOCATE 1,1:INPUT;"press 
return again... ",ASs 

STARTTWO!=TIMER 

PUT{1I,1/4),B,PSET 

ENDTWO!=TIMER 

LOCATE. 2; 1 

PRINT "Opening window took" 
ENDONE!-STARTONE! 
"seconds" 

PRINT "Closing window took" 
ENDTWO!-STARTTWO! 
"seconds" 

GOTO START 


statements about windowing in BASIC 
require correction. Mr. Ross does his 
windows for BASIC in assembly lan- 
guage, claiming that windows cannot be 
done in BASIC itself, since they are “‘ex- 
cruciatingly slow” in the interpreted ver- 
sion of the language—and that compiling 
“doesn’t help much.” 

To prove the opposite, I wrote a very 
short BASIC program (see listing 1) 
named WINDOW.BAS. The program 
opens and closes a window in the graphic 
mode. It also times itself: My results for a 
CGA were about 0.11 seconds on an IBM 
PC-class machine and about 0.05 sec- 
onds on a PC AT (80286) type of com- 
puter. I don’t think this can be considered 
slow. The program was compiled using 
Microsoft QuickBASIC version 3.0. 

Maciej Zgorzelski 
Flint, MI 


In Search of True Resolution 

The most misused term related to printers 
is “resolution.” If in the data sheet of a 
worldwide-known company you read that 
its 24-pin impact dot-matrix printer has a 
“resolution of up to 360 by 360” (i.e., 
better than the LaserWriter, which has 
300 by 300 dots per inch), then this is not 
true and can never be. In the same data 
sheet, you can also read that the “pin di- 
ameter is 0.2 millimeters.” Try to divide 
25.4 mm (1 inch) by 0.2 mm, and you 
will find that the result is 127. 

This is not even the real resolution, be- 
cause in the typographical industry the 
line resolution of 10 lines per mm means 
that in a 1-mm space you have 10 positive 
(black) lines and 10 negative (white) lines 
between them, both of the same width. 
The term “resolution” signifies that you 
must be able to distinguish between the 
printed (black) lines. 

“Page Printers” by Rick Cook (Sep- 
tember 1987) contains an explanatory ex- 
ample of this true resolution in figure B 
on page 193-—an enlargement of a 300- 
dpi test pattern. In the above example of 
360-dpi resolution on an impact dot-ma- 
trix printer, the authors are in reality 
speaking of graphic point density of 360 
dots per line—their printer can pack 350 
overlapping dots into one inch. 

So far, I have been unable to find in 
any literature an exact definition of reso- 
lution in terms of dpi that is valid for dot- 
matrix and other printers. It is deplorable 
that the manufacturers do not care. Only 
the lack of a real standard makes such a 
misleading declaration as in the above- 
mentioned example possible and can con- 
fuse all of us if we wish to compare the 
real resolution. 

The September BYTE contained many 
extremely well written and useful articles 
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advice. 


products has been a difficult and time 


consuming task. 


FREE Buyer’s Guide. The New Pro- 


grammer’s Connection Buyers 
Guide contains individual des- 
Criptions of over 500 titles of 
programmer's development 
software by over 150 manu- 
facturers. Each description 
covers major product features 
as well as any software or 
hardware requirements and 
version numbers. In the box on 
the right are some examples of 
the types of descriptions you'll 
find in our Buyer’s Guide. 


No Hidden Charges. The low 
discount prices in our Buyer’s 
Guide are all you pay. We don't 
charge extra for domestic UPS 
Ground shipping, credit cards, 
COD orders, purchase orders, 
sales tax (except Ohio) or 
special handling (except for 
non-Canadian international 
orders). 


Guarantees. We offer FREE 
30-day no-risk return guaran- 
tees and 30-day evaluation 
periods on most of- our 
products. 


Latest Versions. The products 
we Carry are the latest versions 
and come with the same manu- 
facturer’s technical support as 
if buying direct. 


Large Inventory. We have one 
of the largest inventories of 
programmer's development 
products in the industry. Most 
orders are shipped within 24 
hours. 


Experience. We've specialized in de- 
velopment software for IBM-compatible 
personal computers since 1984 and 


Limited Time Only! 


Sale Prices 


on ISAM 
File Managers 
through 1/31/88 


FairCom 


c-tree in C Source Code 
List $395 Reg $315 Sale $289 


c-tree with r-tree 


List $650 Reg $519 Sale $499 


These fast and highly portable B+Tree 
functions provide multi-key ISAM file 
management for C Progens: There are 
low level functions for directly accessing 
data and index files and high level func- 
tions for creating and manipulating ISAM 
files. The highly portable C source code 
can be compiled with almost any C com- 
piler or computer for single-user, multi- 
user or network applications. It supports: 
record locking for multi-users; fixed and 





variable length records; fixed and variable 


engl keys with key compression; re-use 
of deleted record space; duplicate and 
unique key fields; and more. The pack- 
age includes a complete family of setup 
and maintenance utilities, unlimited tech- 
nical support, no foyories, and free 
hardcopy listings of release updates. r- 
tree is an optional report generation utility 
for c- tree that permits complex, multi4ine 
reports to be produced from single or 
multiple c-tree data files. 

Supports all commercial grade C com- 
ir Requires 128K memory. Version 
4.1F. 





Lattice 


dBC III Plus 
List $750 Reg $594 Sale $499 


With Library Source 
List $1500 Reg $1184 Sale $998 


Use the Lattice dBC Ill Plus library of func- 
tions to write fast C language programs 
to create, access and update files that are 
compatible with Ashton-Tate’s dBASE Ill 
PLUS database management system. 
dBC Ill Plus is network ready with func- 
tions that solve complicated network 
database problems. These functions let 
you lock files or records automatically or 
manually, prevent you from accidentally 


Noncommissioned Staff. Our courteous 
salespeople are always ready to help 
you. And if you aren't sure about your 
needs, our knowledgeable technical 
people can give you sound, objective 


Upgrade your technology 


The software technology available to 
programmers of IBM-compatible per- 
sonal computers is truly amazing. And 
newer, more powerful development 
packages appear all the time. But until 
now, finding out about these important 





are experienced at providing a full 
range of quality products and customer 
services. 


How to Get Your Copy. There are three 


ways for you to receive your FREE 
copy of the Programmer’s Connection 





lockin 
locked, and allow you to test whether files 


files or records that are already 


or records are locked or free. You can 
share your ISAM files with as many sta- 
tions as are possible on your network. 
pene | compre (current version): 
Borland Turbo C, Lattice C, or Microsoft 
C. Requires 128K memory. Version 1.0. 


SoftCraft 


Btrieve 
List $245 Reg $184 Sale $169 


Xtrieve 
List $245 Reg $184 Sale $169 


Report Option 
List $145 Reg$99 Sale $89 


Btrieve/N 
List $595 Reg $454 Sale $429 


Xtrieve/N 
List $595 Reg $454 Sale $429 


Report Option/N 
List $345 Reg $269 Sale $249 


Btrieve is a keyed, indexed file manage- 
ment system for use with most program- 
ming languages. Btrieve allows a file 
structure with: record length up to 4K 
bytes (64K in some environments); up to 
24 different keys per file; maximum key 
size of 255 bytes; a maximum file size of 
over 4 billion bytes; and file size limited 
only by physical storage capacity and 
operating system limitations. Duplicate, 
modifiable, null and segmented keys are 
allowed and there is no limit to the num- 
ber of files open at one time. Written in 
8088 assembly language for maximum 
efficiency, Btrieve uses extensive cache 
buffering to optimize performance and 
pre-imaging to automatically recover 
damaged files. Transaction bracketing 
and automatic record locking allow you 
to guarantee the integrity of your data 
files despite the concurrency problems 
that arise in a network. The optional 
Xtrieve is a menu-driven query system 
that enables Btrieve users to access 
Btrieve files without writing a program. 
The Report Option for Xtrieve allows you 
to easily generate reports. 


Specify single-user or multi-user/net- 
work version. For multi- user/network ver- 
sion, specify environment: 3Com3plus; 
IBM TopView; Microsoft Windows; Multi- 
link Advanced; MPOS; Novell Advanced 
NetWare; XENIX System V/AT; or satellite 
or server-based IBM PC Network. Btrieve 
supports most language compilers and 
interpreters. Requires hard disk and 
128K memory (Btrieve routines use 32K). 
Version 4.10. 





Buyer's Guide: 1) Use the reader service 
card provided by this journal; 2) Mail us 
a card or letter with your name and 


address; or 3) Call one of our 
convenient toll free telephone 
numbers. 


If you haven’t yet received 
your Programmer’s Connec- 
tion Buyer’s Guide, act now. 
Upgrading your programming 
technology could be one of 
the wisest and most profitable 
decisions you’ll ever make. 


CALL TOLL FREE 
USA: ......... 800-336-1166 
Canada: ...... 800-225-1166 
Ohio & Alaska 

(Collect): .. 216-494-3781 
International: 216-494-3781 
Telex: .......... 9102406879 
Easylink: .......... 62806530 


Programmer’s Connection 
7249 Whipple Avenue NW 
North Canton, OH 44720 
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; hoice of ASCII 
The New TeleVideo 965. sasnarsesak 
: . keyboard styles to fit any job. 
An Incredible Display Of *tie2sPnacapiay in 
oJ? green or page-white with crisp, 
Power And Versatilit y. clear characters in a high-resolu- 


tion 10x 16 character matrix. 
For just $599, the new 965 The 965’s versatility is A 2-position keyboard with a 
gives you ASCII, ANSland IBM® unparalleled. Itsupports 23 ter- true accounting keypad, 20 user- 
PC compatibility in a single minal emulations, more than programmable editing keys, and 


terminal. any other model inits class. You 128 programmable function keys. 





© 1987 TeleVideo Systems, Inc. IBM is a registered trademark of International Business Machines Corporation 











The 965 can display up to 
49 data lines, enough to show 
large spreadsheets or two 
normal display pages of text at 
the same time. No other termi- 
nal this affordable can do that. 
There’s also an interactive 
calculator mode and dedicated 
memory for even more custom 


features. 
The 965’s state-of-the-art 


single board design uses a 16-bit 
CPU and sophisticated gate 
array to give you a high-perfor- 
mance, very reliable terminal 
that’s very easy to service. 
There’s also a full one-year end- 
user warranty. 

Allin a sleek terminal that 
takes up very little space. 

The 965 terminal, a whole 
new look from TeleVideo. Call 


Circle 270 on Reader Service Card 


us toll-free or write today for 
more information. 

TeleVideo Systems, Inc., 
1170 Morse Avenue, Sunnyvale, 
CA 94088-3568. 


TeleVideo 


THE VISION YOU NEED TO SUCCEED. 


Call 1-800-835-3228 
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dedicated to printer technologies. How- 
ever, “resolution’’ was not always cor- 
rectly explained. 

For example, Lars Jansson’s article en- 
titled “Print Quality” states, “We find 
this in laser printers with a resolution of 
300 by 300 dots per inch and a dot size of 
about 0.1 mm.” Here a wrong word is 
used. This is not a true resolution in typo- 
graphic industry terms. If we wish to 
compare a resolution of a photo printer 
(for example, Linotronic) and a laser 
printer, we have to use the terms “line” 
and “‘dot” in the same sense. 





If this statement regarding diameter of 
dots is right, then such a laser printer has 
only about a 127-dpi resolution. For a 
real 300-dpi resolution, the dot diameter 
has to be 0.00166 inch (0.042 mm) at 
most. 

Compare this with the proper wording 
in Julio Guardado’s article “Color Ther- 
mal-Transfer Printing”: “The Color- 
Master design places up to 200 dots per 
linear inch, each dot with a 0.005-inch 
diameter.” This is exactly right, because 
the author uses the word “places.” Here 
the resolution would be 100 dpi. 


BYTEK’s NEW 135 MULTIPROGRAMMER™ 





THREE PROGRAMMERS IN ONE. 
With the addition of the 135 
MultiProgrammer™ BYTEK has pro- 
vided a true Universal Programming 
Site. The 135 is a SET EPROM Pro- 
grammer, a GANG EPROM Duplicator, 
and a UNIVERSAL DEVICE Program- 
mer, designed for Engineering 
Development, Production and Field 
Service Environments. 


BYTEK’s new 135 MultiProgrammer™ 
is a High Performance Instrument set- 
ting new standards for Universal 
Device Support and Flexibility at 
affordable prices. 


VERSATILE: With standard 256K 
BYTE of RAM, expandable to 2 
MegaByte, the 135 supports more 
devices than any other production pro- 
grammer on the market today. The 135 
provides EPROM programming 
capabilities of virtually any 24-, 28-, 
and 32-Pin EPROM and EEPROM 
from 16K to MegaBit Devices. The 135 
can Program SETS of Devices, 16- and 
32-Bit Wide. As a GANG EPROM 
Duplicator, it copies up to eight (8) 
devices from RAM, with options for 16 
Devices. 


COMPATIBLE: The 135 offers Terminal 
and Computer Remote control, Data 
I/O* compatible+. 


* Data I/O is a Registered Trademark of Data I/O Corporation. 
+Some limitations may apply. 
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FLEXIBLE: The 135 can easily be ex- 
panded to program 40-Pin EPROMS, 
Bipolar PROMs, Logic Array Devices, 
EPROM Emulation, and 40 Pin Micro 
Devices. 


18/12 PROTECTION PLAN: BYTEK of- 
fers High Performance, unsurpassed 
quality, and product reliability. BYTEK 
is the first to offer a full EIGHTEEN 
MONTH WARRANTY, and TWELVE 
MONTH FREE Device Support 


BIVITIEK 


Call us today at: 
1-800-523-1565 


Mastercard or Visa is accepted 
In Florida call 1-305-994-3520 





BYTEK Corporation 

Instrument Systems Division 

1021 S. Rogers Cir., Boca Raton, FL 33487 
Tel: (305) 994-3520 FAX: (305) 994-3615 


BYTEK International 

511 11th Ave., So. Minneapolis, MN 55415 
Tel: (612) 375-9517 FAX: (612) 375-9460 
Telex: 4998369 BYTEK 
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As for impact dot-matrix printers, the 
best ones with a wire (pin) diameter of 
0.2 mm have a true resolution (theoreti- 
cally) of 63.5 dpi, and the more common 
0.3-mm wire ones have a resolution of 
only 42.3 dpi. 

Jaromir Smejc 
Prague, Czechoslovakia 


Calling All Macros 

The members of our group are avid users 
of macros to aid our word-processing 
tasks. We define macros as prerecorded 
keystrokes that are fed into a program one 
at a time when a signal is given. 

While books are available on the use of 
macros in spreadsheets, less attention has 
been paid to their best use in word pro- 
cessing. Accordingly, we have started a 
Macrobank, an exchange service for 
word-processing macros so that good 
ideas can be disseminated to others. If 
readers send us a 34%4- or 54-inch MS- 
DOS floppy disk (any density) contain- 
ing macros they use, we will incorporate 
those into our collection of macros and 
send contributors a complete set. 

The macros don’t have to be especially 
complex. We are interested in all the 
macros readers use, particularly the sim- 
ple ones they use every day. Readers 
should consider anything they send us to 
be in the public domain, as we will make 
the macros available to other macro users 
without charge. 

Rollie Cole 

Paul Sommers 
Macrobank 

— 14022 23rd Ave. NE 
Seattle, WA 98125 


Ada’s Not Complete 

I have read many extreme statements 
about Ada, both pro and con, but never 
have I read a claim as far out as Mark 
Fowler’s (Letters, October 1987, page 
22): ““Ada is complete; substitutions are 
not needed.”’ 

Ada is seriously deficient in character 
handling. It lacks variable-length strings, 
not to mention string scanning facilities. 
Compare Ada’s string handling to PL/I, 
and it looks seriously incomplete; com- 
pare Ada’s string handling to SNOBOL 
4, SL/5, or ICON, and it looks ludicrous. 

Ada is missing several important con- 
trol structures. It has no mechanism for 
backtracking, no coroutines, and no deci- 
sion tables. 

Ada does not allow the programmer to 
define new operators, only to overload 
existing ones. Again, not only is some- 
thing missing from Ada, but something is 
missing that another language (ALGOL 
68) has. 

Ada is not only incomplete, it is not 

continued 




































































Everex Delivers 2400B Modem. 


Let the Evercom Family of modems open your doors of communications. Talk to an old friend in the Far 
East or send information to Europe. Evercom does it fast...up to 2400 bps. And whether you have 

IBM® PC/XT/AT® compatible or the newer PS/2 machine, Everex offers internal and external modems to 
suit your needs.Why Wait! Go on line and make the world a smaller place today. 


The Everex Way... Quality,Features Price,and Performance. 





For compatitive pricing 
or the name of the 
nearest EVEREX dealer, 
call us toll free at: 





¢ 300/1200/2400 bps speed e Stylish package e Internal modem for PS/2 

e Hayes® AT compatible ¢ Goes International machines 1 -800-82 1 -0806 

e S/W Vol. control e push- button e Goes International (in USA) 

e Adaptive dialing speakerphone ¢ 300/1200/2400 bps speed 

e Auto data to voice e 2400 bps max.speed ° Uses Machine’s speaker 1 . S00- §2 1 -0807 
switching e Status and activity e Auto data to voice swit- 

e Phone off-hook detect indicator ching (in Calif. ) 

e Auto Dial / answer e Mute button e Phone off-hook detect 

e On-line help e ON/OFF switch e Easy installation 

e e Free Bitcom software 


Free BitCom software e Includes features of 


Evercom 24 
e Free BitCom software “seen ER! Seis 
NN ot 


48431 Milmont Drive, Fremont,CA 94538 
EVEREX,EVER for EXcellence,and Evercom are trademarks of Everex Systems,INC.Hayes,IBM,PC/XT/AT,PS/2 are trademarks and registered trademarks of 
their respective companies 
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even orthogonal. If I can have entry (task) 
arrays, why can’t I have procedure 
arrays? 

Of course, you could say that all these 
missing features, and many others, could 
be simulated. But the same claim could 
be made for any other programming lan- 
guage. In fact, attempting to simulate 
missing features in a language is likely to 
lead to a long string of unpleasant sur- 
prises, and any claim that, say, RPG is 
complete, would be specious, as is the 
claim for Ada. 

If you tell me that the limitations of 

























TWO NEW 
DESIGNS! “ 





Ada are reasonable, given its restricted 
domain, I might buy that. But to claim 
that it has no limitations is dishonest, not 
to say absurd. 

I think that Ada is a dammed good 
start. I just don’t think it is a finished 
product yet. What’s worse, with the De- 
partment of Defense’s opposition to ex- 
tentions, I doubt Ada will ever be allowed 
to grow into a real general-purpose lan- 
guage. That’s a shame, because after 
some experimenting with extensions, I 
think that it would be possible to define 
an ‘‘Ada 89” that would be a pleasure to 


Those fantastic Byte covers—and boy, 
do they look great on this stylish, % sleeve 
T-shirt from Robert Tinney Graphics! 
The colored sleeves and neckline vividly 
complement the full-color design. 
And don’t mistake this for a rubbery 
patch that cracks and peels off after 
a few washings. This is true four- 
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 


You'll also appreciate the shirt itself: 
a heavyweight cotton/polyester blend 
which combines tough washability with 
the cool, soft comfort of cotton. Each 
Byte T-shirt is priced at only $12.50 
($11.50 each for 3 or more). Be sure to 
include shirt size: C—(child 10-12), S— 
(34-36), M—(38-40), L—(42-44), and 
XL— (46-48). Most orders shipped 
within a week. 
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Send the following T-shirt(s) at $12.50 each, or $11.50 each for 3 or CJ Ihave enclosed U.S. check or money order. mail this coupon to: 












I more. | have included $2 for shipping & handling ($5 overseas). 0) C.O.D. (via UPS—stateside orders only) Robert Tinney 

| OJ VISA (] MasterCard (J American Express Graphics r 
| Card #: 1864 North Pamela Dr. 

Baton Rouge, Louisiana | 

| Expires: Signature: 70815 I 

American Express orders, | 

| Name: or for more information ; 

(Business): Call 1-504-272-7266 

r Address: 
Shipping & handling (see above) OM eee : mo | 
TOTAL States Zp: | 
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program in (but it’s still not perfect, or 
even “complete’’). 

Seymour J. Metz 

Annandale, VA 


Random Point Distribution 

Dick Pountain’s article “Spraying and 
Smudging” (November 1987) is an inter- 
esting introduction to some graphics 
techniques, but a couple of points seem 
worth making. 

First, concerning the random points in 
the Euclidean plane generated by choos- 
ing a uniform [0,360] angle and a uni- 
form [O,R] random radius: Contrary to 
Pountain’s assertion, the resulting distri- 
bution is not uniform over the circle of ra- 
dius R. For any r, O < r < R, the random 
points falling on a circle of this radius will 
be uniformly distributed over its 2 X a X 
r circumference. Thus, for example, the 
probability density of random points at 
radius r = R/2 will be twice that at radius 
r=R. 

Second, concerning the random points 
generated by choosing x and y coordi- 
nates, within the circle of radius R, from 
a triangular density: The resulting den- 
sity 1s not constant on circles. In fact, this 
density is constant on contours of the 
form 


Ix| + |y| =r, 


which are diamond-shaped. Incidentally, 

the normal distribution for x and y that 

was first considered does produce a den- 

sity over the circle that is constant on cir- 
cular contours. 

Richard V. Fuller 

Marietta, GA 


Dye-Sublimation Printing 
The Printer Technologies theme (Sep- 
tember 1987) appears to have an incredi- 
ble omission—dye-sublimation printing. 
While similar to thermal-transfer print- 
ing, it is also somewhat different. The 
thermal head transfers dye only to the re- 
ceiver—no binder, no wax. Further, by 
continuously varying the heating pulse, a 
variable amount of colorant is transferred 
so that individual pixels can have gray 
scale. For comparison, thermal-wax- 
transfer and ink-jet printers must use a 
group of pixels to produce a half-tone 
image. Even photomechanical printing 
uses dots of various sizes to produce gray 
scale with the printing density (mass/ 

area) of colorant always fixed. 
Thermal-dye transfer is not just a revo- 
lutionary computer printing process for 
color; it is a novel printing process with 
photographic quality. Just so, it is tar- 
geted to be the printing technology for 
digital photography. The revolutionary 
continued 
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If you dont buy 
youll miss 


If youre looking for a good way to judge per- 
sonal computers, a simple question will do: “What's 
in it for me?” 

In the case of the IBM Personal System/2 family 
the simple answer is, “a great deal?’ 

For openers, each model offers higher perform- 
ance levels thanks to a “balanced system” approach 
for making things work together. Components were 
designed not just to coexist but to bring out the best 
in each other. So, for example, many of the programs 
youre using now and a wide range of other DOS 
applications will run up to 150% faster on the IBM 
Personal System/2 than on previous IBM PCs, de- 
pending on the model, of course. 

Things that are optional on other PCs are 
standard on the Personal System/2—like advanced 
graphics, parallel and serial ports and more. And 
advanced IBM technology brings new levels of 
reliability and data protection. 


It'll do what you're doing now. Only better. 
At the heart of many of these advances is a 


unique design shared by the Models 50, 60 and - 


80 of the Personal System/2 family. Technically its 
called parallel bus architecture. We call it Micro 
Channel. But you can think of it simply as a super- 
highway with lots of fast lanes and bypasses. It 
allows data to flow faster and more efficiently, re- 
ducing the chance of information bottlenecks in 
the system. 

What's more, the Micro Channel architecture 
not only makes it easier to speed information 
throughout the system, it also makes it easier to 
install peripherals and expansion cards in the 
system. lhere are no more DIP switches to set. It’s 
all done electronically and automatically and, 
therefore, a great deal more reliably and easily. 

Feature cards in your system can even trans- 
fer data directly to memory, via Micro Channel, 
leaving the microprocessor free to do other things. 

The design of the Micro Channel also pro- 


vides a faster, more efficient way to connect your 
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an IBM PS/2. 
the bus. 


system to other IBM Personal Systems, local area frame. And with a future edition of OS/2, you'll be 
networks, minicomputers and mainframes. able to share all this information with others on a 
local network or over mega-distances. Vast memory 


9 
It'll do what you want to do tomorrow. and host processor resources will be more acces- 


Only better. sible. And software will do more things more easily. 
Micro Channel architecture also gives the IBM So catch the Micro Channel bus and youre on 
Personal System/2 something else that’s surprisingly the fast track to higher performance, exceptional 
rare in personal computing: the ability to improve expandability and greater reliability tomorrow, as 
with age. well as today. 
One of the main reasons the architecture was For more data about the IBM Personal 
created, after all, was to get the most out of IBM's System /2, call your IBM Marketing Representative 


new operating system, OS/2. And together they'll 
unleash the power of the 286 chip in the Personal 
System/2 Models 50 and 60 and the 386 chip in the 
Model 80. 

With IBM Operating System/2 you don't have 
to be a “power user” to run several programs at once. 
You can prepare a presentation while your system 
recalculates a spreadsheet and gets data from a main- 











» 41 aboard” or visit an IBM Authorized 
) Advanced Products Dealer. 
For the dealer nearest you 


== call 1-800-447-4700. 


IBM is a registered trademark and Personal System/2, PS/2, Operating System/2, OS/2 and 
Micro Channel are trademarks of IBM Corporation. © IBM 1987. 
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step is just that this process makes “soft” 
dots, and printed pixels may be in 1-to-1 
correspondence with color video moni- 
tor/storage systems. Companies with 
prototypes or products already on the 
market include Hitachi, Sony, Fuji, and 
Kodak, and we can probably expect full- 
page (8'%- by 11-inch) printers about a 
year from now. Smaller-format (4- by 6- 
inch) printers are available now. You 
haven’t appreciated a high-resolution 
screen dump in color until you have seen 
it in this media. 
-L. M. Marks 
Mississauga, Ontario, Canada 


False Claim 

Roman A. Dyba (Letters, October 1987, 
page 12) says that a claim in my and Brian 
Wichmann’s article “Building a Ran- 
dom-Number Generator” (March 1987) 
is untrue. Specifically, Mr. Dyba says 
that if x1 and x2 are independent and uni- 
formly distributed over the range (0,1), 
then the combination of x1 and x2 will 
also be uniformly distributed over (0,1). 
He is wrong. 

We are well aware that the sum of x1 
and x2 is not uniformly distributed, but 
we had defined ‘the combination” to 
mean the fractional part of the sum, not 
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the sum itself. Of this, the statement is 
true. 

David Hill 

Harrow, Middlesex, U.K. 


AI Limits 

I read with interest George Beinhorn’s 
book review of Intelligence: The Eye, the 
Brain, and the Computer by Martin A. 
Fischler and Oscar Firschein (August 
1987). One question Mr. Beinhorn posed 
interests me: ‘‘What are the inherent lim- 
itations of artificial intelligence?” Obvi- 
ously, we should not waste our efforts at- 
tempting to do the impossible. It is 
unfortunate that the field of AI seems so 
unaware of the fact that this question has 
been given thorough treatment in the past 
by writers from other disciplines. 

The subject of human intelligence and 
how it relates to nonhuman entities is 
treated thoroughly in a book called The 
Difference of Man and the Difference It 
Makes by Mortimer J. Adler. Written in 
1967, the book clearly explains intelli- 
gence and how it is qualitatively different 
between humans and animals. Adler also 
addresses the subject of machine intelli- 
gence, and he issues specific challenges 
to the field of AI. People working with AI 
should read this book to understand the 


problems they are confronting and learn 
about what a machine can and cannot do. 
Marin David Condic 

Parsippany, NJ 


Thanks for the Accelerators 

Thank you for “80286 Accelerators” by 
Raymond GA Cote (November 1987). I 
have tried, without success, to talk with 
accelerator manufacturers about their 
products—do they work, how do they 
work, when do they not work, and with 
what are they compatible or incompati- 
ble? All I could get out of them was the 
promise that if it didn’t work, I would get 
my money back. 

Now I’m glad I didn’t do anything at 
all. The secret was to hold out for a faster 
system, not to junk up my existing one. If 
I really do need more speed, I ought to be 
able to justify it. If I cannot, then I should 
not try to justify a chancy second-best. 

Sid Phillips 
LaGrange, GA 


Acer vs. Compaq DOS 


I am writing in response to Ed McNier- 


ney’s review of the Acer 1100 80386 
clone (“‘Acer 1100 and Micro 1 386+,” 
November 1987). I have an 1100 at work. 


continued 
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THE COMPLETE NETWORK SOLUTION 
IS NETWORK BOARD FREE. 


Mi: the right connections. The decision is yours. Now 
that most companies have multiple levels of computing 
power, you need more than just a short-term answer to your net- 
working demands. 

You know what you need...DOS program compatibility, 
multi-tasking, expandability, file/record locking with password- 
protected security, remote access, and ease of use. In short, you 
need LANLink™..the complete networking solution. 


Network Board Free...Network Operating System 
Complete. In 1985, LANLink™ was the first network to be free 
of network boards. All of the network logic was on Server and 
Satellite diskettes. To this day, all it takes to set up a LANLink™ 
network is inexpensive cable, network software, and the very 
same communications ports most PCs & PS/2s already have. 

And now, LANLink™ comes with its own network operat- 
ing system...PC-MOS/386™ So you're no longer dependent on a 
system designed for single users and stand-alone computers. 


The First Network You Buy...The Last Network 
You’ll Need. Designed to take full advantage of the newest 
80386 machines, LANLink™ provides a true multi-user system 
which supports the complete line of PCs, PS/2s, and PC- 
compatibles. 

It lets you expand as your office networking needs grow. 
Each user gets multi-tasking capabilities, and you can network 
different types of computers. If desired, you can have multiple 
servers. And with the terminal support upgrade, you're able to 
use terminals, or PCs, as satellites in multi-user “work groups.’ 
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DOS Program Compatibility...Complete 
Connectivity. dBASE III, WordPerfect, Lotus 1-2-3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink™ compatible. The network enables security-cleared 
users to access and share everything from programs and data- 
bases to high-speed laser printers and large-capacity hard disks. 
R-LAN™ or Remote-LAN, gives you the ability to access the 
LANLink™ system, via modem, whether youre across the street 
or across the country. 


A Platform for YOUR Future. The choice is clear. You 
can pay more than you want, for a stack of network boards. You 
can get less than you need with a CheapLAN —that’s file 
transfer software which masquerades as a network. Or, you can 
get LANLink™ And install a SOLUTION that will take you far 
into the future. Its price of $495 includes a server and a satellite 
module plus the network operating system. For complete details 
and the authorized dealer nearest you, call The Software Link 
TODAY at the toll-free number listed below. 


CALL: 800/451-LINK 


In Georgia: International/OEM Sales: Resellers/VARs: Canada: 
404/441-2580 404/263-1006 404/448-5465 800/387-0453 


tic i plc alae ee cs a carne TR EAA 
3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK FAX 404/263-6474 
SE AALS A SA A OI il aE ATR AIEEE ae AR a ee REE ERAS 


Link’ 


CO) THE SOFTWARE LINK 


Dealer Inquiries Invited 





LANLink™ PC-MOS/386™ and R-LAN™ are trademarks of The Software Link, Inc. PS/2, dBASE III, WordPerfect, Lotus 1-2-3 and Symphony are trademarks of IBM Corp., Ashton-Tate, 
WordPerfect Corp., and Lotus Development Corp., respectively. Prices and technical specifications subject to change. Copyright ©1987. All Rights Reserved. 





HARMONY COMPUTERS 


2357 CONEY ISLAND AVE., (BET. AVES. T & U) BKLYN. NY 11223 
ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 — INFORMATION 718-627-8888 
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FOR CREDIT CARDS EPSONLX800 $184.00 $174.00 $449.00 
Apple Image Writer II 454 
Brother HR 40 559 “PRINTER SPECIALS” Panasonic KXP 1592 389 
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Citizen 120D 144 Epson LQ 850 489 NEC P6 427 Panasonic 1524 559 
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Citizen MSP 40 289 Epson EX800 399 Okidata 182 Plus 214 Star NX 10C 164 
Citizen MSP 45 409 Epson EX 1000 489 Okidata 192 Plus 289 Star NX15 299 
Citizen Premier 35 438 Epson LQ2500 899 Okidata 193 Plus 424 Star ND 10 259 
Diconix Ink Jet 289 IBM Proprinter II 359 Okidata 292 w/INTFC 424 Star ND 15 399 
Epson LX800 184 IBM Proprinter XL 529 Okidata 293 w/Intfc 549 Star NB 2410 419 
LX 80 and 86 Cutsheet Feed 24 IBM Proprinter 24 539 Panasonic KXP 1080 i Model 2 159 Star NB 2415 569 
Epson LQ500 Call IBM Proprinter XL24 699 asonic KXP 1091 i Model 2 174 Toshiba 341 SL 644 
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IBM PS 2 Model 30 (2 Drives) 1249 Toshiba 5% Disk Dr 99 Hayes 1200 274 ae hd 
IBM PS 2 Model 30 (20 Meg.) 1699 Toshiba 3' Disk Dr 129 oc oe omen ris Fiacusik > 319 
IBM PS 2 Model 50 (20 Meg.) 2649 AST Six Pack 384K 159 Haves 2400 409 Symphony 1.2 419 
IBM PS 2 Model 60 (40 Meg.) 3899 AST Six Pack Premium 256 K 189 Hayes 2400B w Smartcom 2 409 Microsoft Word 4.0 209 
IBM P S 2 Mono Monitor 199 AST Rampage (286) 294 Micromodem 2E 139 ef sea oot ier pee 
IBM P S 2 Color (8512) Monitor 469 Hercules Color Card 139 iste ppp sl ncnra io ticrosoft wintows ' be 59 
IBM P S 2 Color (8513) Monitor 529 Hercules Monographic Plus 169 ites yor We erable 299 Word Pertect 4.2 194 
Hertz xt (10 MHZ) 640 K, w Drive 499 NEC EGA GB1 239 Everex Mac 2400 External 269 Word Perfect Library 69 
Hertz At 286 w 1.2 Meg Drive 974 Quad Prosync (with mouse) 219 Capetronic 1200 External 109 ph ele wicice oe 
Quadram Ultra VGA (with mouse) 319 1 
Fg i MONITORS 2-3 Video 7 Deluxe 199 APPLE A IE car ag 09 
Amdek 300 A Video 7 VGA 289 : Norton Utilities Advanced 79 
Amdek 410A Gerna i hes Card 239 pee eye as Microsoft Mouse (IBM PC and P 52) 99 
Amdek Co or 600S ATI Wonder EGA 189 Apple Drive (312) 329 Wordstar Professional Rel. 4 229 
Amaek Co or 722 MAC Plus 1619 Multimate Advantage Rel. 2 _ 234 
Princeton HX12 Pus ATI VGA Wonder Call MACSE (2 Drives) 2049 Bankstreet Writerplus 69 
Princeton HX12E Paradise Auto Switch (480) 149 MACSE (20 Meg. 2599 DAC Easy hcguns mT 49 
Prlncutey une nc Paradise VGA Call 99 bestia ple of ges a oa 
Scan Doubler Video Cara Everex Auto Sync (480) 129 ~ oe pueneo Keyboard Vie Fast ire il (Data Transfer Software and cables) 79 
NEC Multisync Everex EGA Deluxe (640x480) 139 Apple Color Monitor (RGB) 399 3 1/2 inch Software Call 
NEC Multisync Pius Everex Edge 199 Apple Black & White Monitor 118 
che cioaes one Intel 8087-3 109 Maple Drive (2E, 2C, MAC) 5% 139 
Coo Comer Intel 8087-2 168 Miniscribe MAC 20 Meg Ext. Drive 669 PORTABLES 
Intel 80287-6 169 Everex MAC Modem 1200 Ext. 269 Sharp PC 4502 (2 Dnves) 1195 
10 XE Intel 80287-10 299 er 1489 
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AT&T 40 Mee AT #251 469 eb wine pe Power Mate | w NEC 20 Meg Hard Drive 1389 
ATT 6300 Drive 640K w keyboard Tandon 20 Meg Hard Card 309 Star NX 1000C 174 Powermate Il w NEC 40 Meg Harddrive 2099 
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ATT 301 Keyboard Tandon 40 Meg Hard Card 474 Amiga 1080 Color Monitor 289 NEC Multispeed 1269 
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The hardware seems solid, but the ver- 
sion of DOS provided with it (3.20) has 
some serious bugs. Most notably, certain 
programs that redirect LPT1 to COM1 
fail miserably unless you slow the ma- 
chine down to 4.77 MHz. These prob- 
lems don’t occur if you boot the machine 
with Compaq DOS version 3.1. 
Additionally, Microsoft Windows/386 
will not run whatsoever under Acer’s 
DOS. The machine blurts out Error: 
Unsupported Intel 80386 CPU version 
or Error: Incorrect DOS version. Yet, 
again, if you boot off a Compaq DOS 
(version 3.1) floppy disk, Windows/386 
comes up and runs just fine (on the ma- 
chine that gave the Incorrect DOS ver- 
Sion error—the machine that gave the 
Unsupported Intel 80386 CPU version 
error still would not run Windows/386). 
John Roberts 
Portland, OR 


Reader Request 

I normally work in a Unix environment, 
but I use an IBM PC under MS-DOS 2.x 
frequently enough to warrant pursuing 
the following task: Is it possible to have 
the shell (via a batch file) read an ASCII 
file and return the contents on one line of 
that file in the context of $1, $2, $3, and 
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so on, so that I can branch to different 
parts of the .BAT file depending on the 
state of some routine? 

One application could be to determine 
if the communications port is configured 
for printer x or printer y. The only way I 
can think of to automate this feature in a 
.BAT file is to be able to pass the informa- 
tion from an ASCII file to the shell in 
some way. Can that be done without cod- 
ing in assembly language? Perhaps 
through Turbo C? Do readers have any 
suggestions? 

Jacques Cazier 
Houston, TX 





FIXES 





Pricing Error 
In the Items Discussed box for Comput- 


ing at Chaos Manor for September 1987, 


we incorrectly reported the price of De- 
finicon’s 68020 boards for the IBM PC. 
Prices for the boards begin at $1094 for a 
12.5-MHz board with 1 megabyte of 
RAM (not upgradable). Models with 
faster CPUs and more RAM are also 
available, such as the DSI-785/4, which 
costs $6610 and includes a 25-MHz CPU 


and 4 megabytes of RAM (upgradable to 
16 megabytes). 


How Much Is That Pup? 

SK Data alerted us to a pricing error in 
the announcement of its Golden Retriever 
Pup on page 18 of our Fall 1987 Inside 
the IBM PCs issue. The Pup sells for $5, 
and Golden Retriever sells for $99. 


VCR Technology Tape Backup 

On page 70 in the November 1987 What’s 
New section, we incorrectly stated the 
name of the company that makes the 
VAST device. It should be Emerald Sys- 
tems Corp. The item also states that the 
VAST device will back up data from a 
CD-ROM. It will not. 


HYPERchannel Fix 

We would like to clarify a statement in 
‘A Look at Apple’s Cray Simulation En- 
gine” (Microbytes, September 1987). 
HYPERchannel is not the I/O channel on 
the Cray supercomputer but is a separate 
piece of hardware sold by Network Sys- 
tems Corp. for networking computers of 
various manufacturers. HYPERchannel 
is the registered trademark of Network 
Systems Corp. for use with Network Sys- 
tems’ network adapters. @ 
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Jerry Pournelle answers questions about his 
column and related computer topics. 


Still Speedy After All These Years 
Dear Jerry, 

I was very interested in your August col- 
umn about benchmarking two BASIC 
compilers—so interested, in fact, that I 
dug out my dusty old Sinclair QL and 
fished around for my copy of the Super- 
BASIC compiler SuperCharge. 

After entering the benchmark test and 
compiling, I was rather pleased with the 
results. Remember, this is the very slow- 
est configuration of the 68008 QL (some 
RAM expansions increase speed by more 
than 50 percent), using a very old version 
of a now much-enhanced compiler, com- 
piling a very powerful version of BASIC 
(more so than QuickBASIC, at least, and 
I have used both extensively). The times 
I—or rather the computer, since I used its 
clock for accuracy—got were: 


Time Codesize Data size 
Slow 3:58 8006 bytes 51,200 bytes 
Fast 2:52 9796bytes 51,200 bytes 


The fast version of the benchmark used 
the compiler in-line code option—hence 
the larger code size. These results raise 
some questions. What would the results 
have been with the latest compiler and a 
fast RAM expansion? We could easily ex- 
pect times in the 1-minute range for the 
Fast benchmark—and not an 80286, 
80287, 80386, or 80387 in sight! What 
rubs in the point even more is that the 
benchmarks were, of course, running 
under QDOS and were therefore multi- 
tasking with BASIC (which is more than 
MS-DOS can do). 

Perhaps more people should pay atten- 
tion to this long-forgotten machine. And 
its price in England? The QL is £99, the 
compiler £80 (for the new, faster, more 
powerful program called Turbo). 

Danny Ross 
Basingstoke, Hampshire, U.K. 


Fascinating. I knew the 68000 chip was 
good, but that’s little short of amazing. 
The Sinclair was one of the most frus- 
trating machines ever constructed. The 
basic computer engineering was excel- 
lent, but the user interface and video 
were just plain horrible. Sir Clive Sin- 
clair took the trouble to show me his new 
“notebook”’ machine a few months be- 
fore it came out, and it seemed to me to 
have the same pattern: really excellent 


design and concept, but little apprecia- 
tion for the small things that help market 
a system. I wish him well; he’s done a lot 
for the computer revolution. —Jerry 


How to Publish? 

Dear Jerry, 

This letter is a request for advice. If you 
are not in an advisory mood, please feel 
free to use file 13. My ego won’t survive, 
but that’s all right. 

Back in the dark ages, as a graduate 
student, I developed a set of FORTRAN 
II multivariate statistical programs for 
use On my research project. In the ensu- 
ing years, every time I used one of the 
programs, I promised myself that I really 
would get busy and develop them as a co- 
herent system. Twenty years ago they 
actually did get translated to the new, 
superpowerful FORTRAN IV. 

Two years ago, several things hap- 
pened nearly simultaneously. First, I in- 
voluntarily became a former geologist. 
Second, Albert the Compaq home- 
steaded my dining room. And third, I fell 
in love with C. 

To while away the time between nonex- 
istent interviews, I began work on my sys- 
tem, which consists of factor analysis, 
stepwise multiple regression, distance- 
based cluster analysis with dendrogram, 
multigroup discriminant analysis, multi- 
group canonical analysis, and a standard 
data-file construction program—all with 
dynamic dimensioning. 

Much to my surprise and the relief of 
my friends, the Theleme system is now 
complete. During my thrashing about 
with translation and development, I dis- 
covered that there is no publication on 
number crunching in C; if mentioned at 
all, it is discussed as an afterthought. 
Also, source code for multivariate statis- 
tics, in any language, does not exist at a 
price below absurd. 

Now for my request. I believe there is a 
market for my system as a book. Numeri- 
cal procedures in C would be illustrated 
by the source code statistical system. This 

continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 
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Create Powerful 
Programs with 


Blaise TOOLS 


Whether you're an expert or a novice, you can 
benefit from using special tools to enhance your 
programs, make them reliable, and give them a 
professional look. With windows, menus, pop-up 
memory resident programs, and communications 
support, Blaise Computing offers you a wide 
range of programming tools to let you take full 
advantage of the Microsoft and Borland pro- 
gramming environments. All language support 
packages include fully commented source code, 
complete comprehensive manuals and sample 


programs. 
C TOOLS PLUS/5.0 $129.00 


Full spectrum of general service utility functions 
including: windows; menus; memory resident 
applications; interrupt service routines; interven- 
tion code; and direct video access for fast screen 
handling. Specifically designed for Microsoft C 
5.0 and QuickC. 


Turbo C TOOLS $129.00 
Windows and menus; ISRs; intervention code; 
screen handling including EGA 43-line text mode 
support; direct screen access; and memory resi- 
dent applications. Carefully crafted specifically 
to complement Turbo C. 


Turbo POWER SCREEN 

COMING SOON! General screen management; 
paint screens; block mode data entry or field-by- 
field control with instant screen access. For 
Turbo Pascal. 


Turbo POWER TOOLS PLUS $229.00 
NEW VERSION! Now supports Turbo Pascal 4.0. 
Screen, window, and menu management includ- 
ing EGA support; DOS memory control; ISRs; 
scheduled intervention code; and much more. 


Turbo ASYNCH PLUS $129.00 
NEW VERSION! Now supports Turbo Pascal 4.0. 
Interrupt driven support for the COM ports. I/O 
buffers up to 64K; XON/XOFF; up to 9600 baud; 
modem and XMODEM control. 


ASYNCH MANAGER $175.00 
Full featured interrupt driven support for the 
COM ports. I/O buffers up to 64K; XON/XOFF; 
up to 9600 baud; modem control and XMODEM. 
For Microsoft C, Turbo C or MS Pascal. 


KeyPlayer $49, 95 
“Super-batch” program. Create batch files which 
can invoke programs and provide input to them; 
run any program unattended; create demonstra- 
tion programs; analyze keyboard usage. 


PASCAL TOOLS/TOOLS 2 $175.00 
Expanded string and screen handling; graphics 
routines; memory management; general program 
control; DOS file support and more. For MS- 
Pascal. 


EXEC $95.00 
NEW VERSION! Program chaining executive. 
Chain one program from another in different 
languages; specify common data areas; less than 
2K of overhead. 


RUNOFF $49.95 


Text formatter for all programmers. Written in 
Turbo Pascal: flexible printer control; user-defined 
variables; index generation; and a general macro 
facility. 


TO ORDER CALL TOLL FREE 
800-333-8087! 


y\N 
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BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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' 1 Just load your diskettes, Copy Different Formats, 
It copies o Y A press one button, and walk iccletnenh 
14,3 away. The Victory Auto- ur Auto-Format-Analysis™ 
and 3 i: 2 inch loader automatically copies pera lets you copy ee 
‘ diskettes operating stand- ent formats, including PS/2*. 
diskettes all alone or attached to an The system tests for quality 
b its elf IBM/PC* or Mountain® and accuracy, sorting disks into 
y . compatible system. one of two output cannisters. 
| Bulk cannisters allow fast, No User-Required 
easy loading and unloading. = Adjustments. 
Switching drives takesless The Autoloader’s self-cali- 
than five minutes. bration and simple diag- 
nostics for checking drive 
alignment allow you to main- 
tain the system without 
outside service. 
Call 1-800-421-0103. 


And ask about the Victory 
family of affordable dupli- 
cation systems—with 
serialization, copy protec- 
tion and custom label 


wy 


VICTORY 
ENTERPRISES 


Technology, Inc. 


8910 Research Blvd., B2 
Austin, Texas 78758 
512-450-0801 


In Europe call BFI: Paris (33-1) 45330137, 
Frankfurt (49-6074) 27051, London (44-1) 
941-4066, Milan (39-2) 316716. 


*IBM PC and PS/2 are trademarks of 
International Business Machines Corporation. 
Mountain is a registered trademark of 
Mountain Computer, Inc. 








DATA ACQUISITION COMMUNICATION 
Analog |/O: 8, 12, 14 bit A/D, | Synchronous/Asynchronous 
RS422, RS232, 










D/A, 72 Digital I/O 
RS485, Current Loop 


Wt 


WAVEFORM 





———— SYNTHESIZER 
Digital |/O, Power Control GPIB (IEEE-488) Arbitrary Waveform 
CONTROLLER Generation 


QUA TECH 2785 Exchange st., Akron, Ohio 44304 


(246) 434-3454 TLX: 5101012726 
INCORPORATED 4-800-553-4170 FAX: (216) 434-4409 
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will, I hope, be possible at a price even 
poor starving students can afford. I am 
electing the book route because practi- 
tioners of any art balk at invariable 
canned products. In addition, a book 
would be more useful as a reference than 
a disk would be. 

My experience in publishing is limited 
to company reports, where the manu- 
script is handed to the secretary and the 
author heads for the field until the furor 
abates. I also have some experience with 
journal publication, where the manu- 
script is mailed off and the author cowers 
in a corner under the slings and arrows of 
outraged referees. I have no idea how 
publication is accomplished in the “real 
world.” 

Any advice you may care to offer will 
be gratefully received. 

P.S. Thanks for Footfall. Because 
most of my recreational reading is pure 
escape, I thoroughly enjoy a good blood- 
and-thunder space opera unencumbered 
with an intrusive moral or philosophy. 
By the way, what relationship does the 
biker in Footfall bear to a similar charac- 
ter in Lucifer’s Hammer? They read like 
the same character with different names. 

Fred E. Fisher 
Katy, TX 


The best advice I can give you is to join 
the writers conference on BIX; a number 
of professional writers give advice to 
newcomers. 

The long answer is, you haunt book- 
stores until you find a company that pub- 
lishes books like yours—Addison- Wesley, 
Que, John Wiley and Sons, and Osborne/ 
McGraw-Hill come to mind. Decide 
which of those appeals to you, and write a » 
good letter of inquiry. If you have the 
manuscript completed, send it; if not, 
send in at least one good sample chapter 
and an outline of what the book will 
contain. 

The cover letter shouldn't try to tell the 
publisher its business, which is market- 
ing books. But it won’t hurt at all to in- 
clude your thoughts on the target market. 
A cover letter isn’t strictly required, but it 
can help a lot. It can also hurt; if it is ar- 
rogant, ignorant, or both, your manu- 
script is not likely to be read, or at least it 
won't be read soon. A good cover letter 
(and your letter to me indicates that you 
can write one) can get the editor eager to 
look at what it covers. If you find a pub- 
lisher, have someone send me a review 
copy. | 

As to Footfall: A writer I much admire 
told me that you can put all the morals 
and philosophy you like in a book as long 
as the characters don’t know it. Harry 
Reddington, a.k.a. Mark Czescu, never 
knew what he illustrated.—Jerry @ 


10 important Reasons 
C Programmers Use 





1. It’s written in C. 


Clearly the growing language of 
choice for applications that are fast, 
portable and efficient. All of 
db__VISTA’s source code is written in C. 


2. It’s fast — almost 3 times faster 
than a leading competitor. 

Fast access that comes from the 

unique combination of the B-tree 
indexing method and the “network” or 
direct “set” relationships between 
records. A winning combination for 
fast performance. 


3. It’s flexible. 

Because of db__VISTA’s combination 
of access methods, you can program 
to your application needs with ultimate 
design flexibility. Use db__VISTA as an 
ISAM file manager or to design 
database applications. You decide 
how to optimize run-time 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. 

db_VISTA is also well behaved to 
work with most any other C libraries! 


4. It’s portable. 


db_ VISTA operates on most popular 
computers and operating systems like 
UNIX, MS-DOS and VMS. You can 
write applications for micros, minis, or 
even mainframes. 


5. Complete Source Code 
available. 

We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 


6. It uses space efficiently. 
db_ VISTA lets you precisely define 
relationships to minimize redundant 
data. Itisnon-RAM resident; only 
those functions necessary for opera- 
tion become part of the run-time 
program. 


7. Royalty free run-time. 


Whether you’re developing applications 


_ for yourself or for thousands, you pay 


for db__VISTA or db_ QUERY only 
once. If you currently pay royalties to 
someone else for your hard work, isn’t 


it time you switched to royalty-free 
db_ VISTA? 





8.db_QUERY & db_REVISE. 
Add the SQL-based, ad hoc query and 
report writer for a relational view of 
db_ VISTA databases. 

Use db__REVISE to re-design your 
database easily and quickly! 

Both royalty free! 


9. Free tech support. 

60 days of free technical and application 
development support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 


John, 
iL ob Vista training class 


ur File Manager 


10. Upward database 
compatibility 

Start out with file managementina 
single-user PC environment—then 
move up to a multi-user LAN ora VAX 
database application with millions of 
records. You'll still be using db__VISTA. 
That’s why so many C programmers 
are choosing db__VISTA. 


You Forget one... 
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30-day Money Back Guarantee! 
Try db__VISTA in your environment 
for 30 days and prove it to yourself. If 
not completely satisfied, return it fora 


PriceSchedule ap_vista db_QueRY 


C] Single user $ 195 $ 195 
CL] Single user w/Source $ 495 $ 495 
CJ Multi-user $ 495 $ 495 
CL] Multi-user w/Source $ 990 $ 990 
NEW: 

C) VAX Multi-user $ 990 $ 990 
L} VAX Multi-user w/Source $1980 $1980 
Order Now. 


Put db_VISTA to work in your 
application program. Ordering is 
easy—simply call toll-free. We'll answer 
your technical questions and get you 
started. Call today. 


Call Toll-Free Today! 
1 (800) db-RAIMA 
(800/327-2462) or 
206/828-4636 


RAIMA" 


CORPORATION 





co 
3055 - 112th NE, Bellevue, WA 98004 USA a 
(206) 828-4636 Telex:6503018237MCIUW © 








ASK BYTE 





Steve Ciarcia answers your questions on microcomputing. 


A Simple Problem 

Dear Steve, 

All three expansion slots in my Tandy 
1000 are full. I have seen expansion chas- 
sis for additional slots and a power supply 
that cost from about $500 to $1200. 
These prices seem too high for what ap- 
pears to be a simple add-on. Is there an 
easy way to build an expansion chassis 
with, say, four to six slots? 

I would like to add a hard disk drive, a 
memory board (above 640K bytes), and a 
speedup board (if one exists for the 
Tandy 1000). Since I have three slots 
filled, I would need four more slots, as- 
suming the expansion unit requires a slot 
in the main unit. 

Am I wishing for the impossible? 
After all, for between $500 and $1200, I 
could buy a faster IBM PC AT clone or 
equivalent unit. (My wife wouldn’t balk 
at ‘‘add-ons,” but I think I’d have a prob- 
lem buying an entire computer. ) 

Chris Bonney 
St. Louis, MO 


The prices for expansion boxes do seem a 
little extravagant, but they also show no 
sign of coming down (which is a bad 
sign). It turns out that those boxes have 
some interesting design problems, and 
there are no simple answers. 

When you sit down to design a bus, you 
need to know how many circuits will con- 
nect to each line. That gives you the max- 
imum steady-state current the bus drivers 
will have to supply. Next, you figure out 
the capacitance on the bus, which deter- 
mines the transient current. The more 
loads or the greater the capacitance, the 
bigger the drivers you need to do the job. 
Remember that those drivers are on each 
card, not just the system board. 

You can add an expansion box in one of 
two ways: by direct wiring or adding 
buffers. The former is simply a set of 
wires that runs between the original sys- 
tem board and the expansion board, so 
the bus drivers have to handle the added 
loads and capacitance. If you add buffers 
to drive the expansion board, the original 
drivers don’t have to contend with an ad- 
ditional load (the buffers are located ona 
card that plugs into the original bus, just 
as you expected). 

In fact, buffered designs have bus 
drivers at each end, so neither bus is con- 
nected directly to the cable. Each bus has 
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a card connected to the cable, so you lose 
one slot in each. In some designs the cir- 
cuitry is on the expansion chassis board. 
Such designs don’t need a separate card 
in that box, but they still use a card slot in 
the computer. 

Obviously, a double-buffered expan- 
sion bus is a better way to do things. But 
here’s the catch: There’s no way to tell in 
which direction those new drivers must 
send the signals. For example, suppose 
you have a video card in the expansion 
box and a hard disk controller in the orig- 
inal system. When the processor reads 
data from the disk, the buffers in the ex- 
pansion box should be inactive to avoid 
conflicts with the disk card. A read from 
the video card requires that the buffers 
drive data from the expansion box onto 
the original bus. But you can’t tell which 
is which by any logic based on the bus 
signals alone. 

A similar problem comes up with I/O 
ports and control lines. It turns out that 
the true-blue IBM expansion box, which 
was recently discontinued, used a bizarre 
scheme: It waited to see which bus was 
active, then turned on the drivers to send 
data in the other direction. Perforce, it 
also added a wait state or two to all data 
transfers to cover the indecision. Ugly, 
but it worked fairly well. 

Another problem is radio-frequency 
interference (RFI). The cable between 
the two units contains a large number of 
lines all switching at the same time, and it 
is just about the right length to serve as 
an antenna. You wind up with a very nice 


_ TV and radio jammer. 
What to do? If you’re up for a little sol- 


dering, you might want to try the brute- 
force approach. Get a PC system board 
(from the back pages of BYTE) without 
any components at all. Use some ribbon 
cable to connect it directly to your Tandy 
1000 and see if it works. I’d suggest wir- 
ing the cable with ground lines alternat- 
ing with signals to keep the RFI down and 
making it a foot or so long to keep the 
capacitance down. 

You'll need to add a power supply for 
the expansion board, but do not connect 
the power supply lines between the two 
systems (only the ground lines—two sup- 
plies connected together don’t work at 
all). Fitting the thing into a case should 
be straightforward, but you'll wind up 
with a rather funny-looking 1000. 


I can assure you that a speedup card 
won’t work, simply because the longer 
bus won’t tolerate any higher speeds. 

Given the rather low prices for AT 
clones, it may be worth your while to in- 
vest in a bigger, better, faster, more ex- 
pensive system that will almost certainly 
work when you take it out of the box. One 
problem with trying to exceed the de- 
signer’s specs is that you’re likely to wind 
up with a pile of hardware that doesn't 
quite work anymore. —Steve 


Get in Touch 

Dear Steve, 

I am trying to locate a place to purchase 
some conductive, transmissive Mylar 
that is used to make touch-screen input 
systems. It is similar to the indium-/tin-/ 
oxide-coated glass used in capacitive 
touch-oven controllers. I have called 
some of the thin-film deposition compa- 
nies, but I haven’t received any of the 
promised literature. Do you know a 
source for this product? 

Also, what is the preferred method to 
connect to this material? Several years 
ago I had a sheet of this material, and I 
used zebra strips and edge connectors. 

Mike Kerr 
Johnson City, TN 


I don’t know about any conductive 
Mylar, but I have tinkered with some 
Kynar film. It has some amazing proper- 
ties: It’s piezoelectric, pyroelectric, 
transparent (with the right electrodes), 
and durable. It’s made by Kynar Piezo 


continued 


IN ASK BYTE, Steve Ciarcia, a computer con- 
sultant and electronics engineer, answers 
questions on any area of microcomputing. 
The most representative questions will be an- 
swered and published. Send your inquiry to 

Ask BYTE 

c/o Steve Ciarcia 

P.O. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Tom Cantrell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech- 
mann, Tim McDonough, Edward Nisley, 
Dick Sawyer, Robert Stek, and Mark 
Voorhees. 








Quality champ 
captures low price title with AS 
data acquisition board. 


By: Joe Zimmerman, Sports Staff = : . eu 
Marlboro, MA | : = “ 


Faster than you could say “what hit me?” the 
fight was over. 

With speed (20 kHz), multiple I/O combinations 
(16 A/D, 2 D/A, 16 DIO), and a below-the-belt 
price, Data Translation brawled its way to the low 
price data acquisition championship. 

Asked after the fight about the loser’s slow speed [aa y i 
and high price, Fred Molinari said, “Was he fightin’ | -_ “ 
in slow motion, or what? I can’t believe anyone au, ? “eo 4 
would pay him more.” 

Indeed, this reporter can’t believe it either. The 
DT 2811 is a great value—even without the FREE 
DT/Gallery Software that Data Translation ships 
with it. And optional industry standard software % 
packages are available at incredibly low prices. 

For more information, call Data Translation today. 
You'd have to be punch drunk to buy anything else. 










To learn more, see us in 
Gold Book 1987, or call to 
receive our first-ever 1987 
3-Book Set, including 1987 

~ Catalog, Product Summary —- _ 
Price List, and Applications rad Mal : 7 ly 

Handbook. 2 — vu. - 


Analog Inputs Analog Outputs Digital Functions 


Input Resolution Output Resolution Programmable | Screw Terminal : 
Model (bits) Throughput (bits) Throughput 1/0 lines Banals Software Price 
Yes 


- DT/Gallery (free) 
n, LPCLAB 
DT 2811 16SE/8DI 12 20 kHz 2 12 50 kHz 8 Out Yes LABTECH ACQUIRE $745 
DT/Notebook 


World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192, (617) 481-3700 Tlx 951646 

European Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham Berkshire, RG11 2QJ, England, 734-793838 Tlx 851849862 

International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (416) 625-1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511; 

England 734-793838; Finland (90) 372-144; France (1) 69280173, (1) 69077802; Greece 951-4944, (03) 152-7039, (1) 361-4300; Hong Kong (3) 7718585; India (22) 23-1040; Israel (3) 32-4298; 
Italy (2) 81-821; Japan (3) 502-5550, (3) 375-1551, (3) 355-1111; Korea 778-0721/5; Morocco (9) 30-4181; Netherlands (70) 99-6360; New Zealand (9) 504-759; Norway (02) 55 90 50; 

Peru (14) 31-8060; Portugal (1) 545313; Singapore 7797621; South Africa (12) 46-9221; Philippines 818-0103; Spain (1) 455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; 

Taiwan (2) 709-1394; West Germany (89) 80-9020. 

Data Translation is a registered trademark of Data Translation, Inc. 
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ALL PRODUCTS, LOWEST PRICES, 
EXPERT ADVICE 





INTRODUCTORY OFFER 


Hitachi CDR-1503S CD-ROM drive 
and your choice: 

—Grolier Electronic Encyclopedia (+$80 after 1/88) or 
—Microsoft Bookshelf with MS-DOS Extension or 
—McGraw-Hill Science and Technical Reference Set or 
—PC-SIG 817 PC Software Programs 


$895 


Bitachi CDR-1503S CD-ROM DRIVE $729 

with Digital Audio Input/Output $929 

Full height - standalone - front auto load - Hi-Fi CD audio capa- 

bilities (with CD-PLAY described below) - daisy chain capabil- 
ities - for IBM PC/XT/AT and full compatibles. 


Buitachi CDR-3500 CD-ROM DRIVE $829 

with Digital Audio Input/Output $979 

Half height - internal mount - same features as Hitachi 
CDR-1503S. 


BWoRM DRIVES—400 MB $2799 
—800 MB $3799 
Full height - standalone - for IBM PC/XT/AT and full compatibles. 


Boal for pricing on all Hitachi, Phillips, Denon, Sony and 
Panasonic drives. 





SOFTWARE FOR HITACHI AND COMPATIBLE 
CD-ROM DRIVES* 


BCD-PLAY $95 


Permits user to play CD audio disks. RAM — 
resident ‘Pop-up’ accessory - compat- 
ible with all major software - recognizes 
CD and displays track title information - 


outputs to headphones or stereo am- 
plifier. 


BCD-PLAY + SAMPLER $195 
Same features as CD-PLAY plus CD sam- 
pling functions for electronic musicians. 





ECDIEST $195 
Tests accuracy of data storage on CD audio disks - for 
audiophiles, CD-Professionals (available soon). 


BCD-UTILITIES $195 
Quick Basic routines permit software developers to access CD- 
ROM/Audio drive capabilities. 


* Drive must have audio output capabilities. 





Bopp sells all software including the International Dictionary 
of Medicine and Biology - Med Line - Library References and 
Indexes - Encyclopedia of Chemical Technology - Corporate 
Databases. 


Boal for Prices/Catalogues. Special prices for first time 
customers, computer dealers, corporate/government ac- 
counts, libraries, educational institutions. International ship- 
ments a specialty 


TO ORDER CALL 800-MEGABYTe (634-2298) 


INQUIRES CALL 212-996-6999 

Policy: Shipping and handling extra. Personal and company 
checks require 3 weeks to clear. For faster delivery use your 
credit card (add 3% for MC and Visa, add 5% for AMEX) or send 
a cashier's check or bank money order. New York residents add 
8.25% sales tax. All prices are U.S.A. prices and are subject 
to change and all items are subject to availability. Defective soft- 
ware will be replaced with the same item only. Hardware will 
be replaced or repaired within the terms and limits of the 
manufacturer's warranty. We cannot guarantee compatibility. 
All sales are final and returned shipments are subject to a 
restocking fee. 


CDP . 

Compact Disc Products, Inc. 
217 East 85th Street (Suite 216) 
New York, NY 10028 
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Parallel port 
Signal  Pin# 


strobe 
data 0 
data 1 

data 2 
data 3 
data 4 
data 5 
data 6 
data 7 
BUSY 


* 


1 
2 
3 
4 
5 
6 
7 
8 
9 
1 


oak 





Speech chip 
Signal 


No connection 
No connection 
9 


Figure 1: Diagram for connecting an Atari 1040ST’s parallel port to an SP0256 


speech-synthesis chip. You should also wire the parallel port’s ground (pins 18 to 
25) to the ground of whatever circuit board the SP0256 is on. 





Film Group, Pennwalt Corp., 900 First 
Ave., King of Prussia, PA 19406, (215) 
337-6710. The company was selling a 
$45 experimenter’s kit a while ago. The 
film had aluminum electrodes, so it 
wasn’t transparent. Pennwalt makes it 
with transparent electrodes, but that 
costs more. | 

The nice thing about Kynar is that it 
generates a voltage when you touch it. A 
few suggested circuits let you pin down 
where the touch occurred. You can either 
zebra or pattern the connections right in 
the film. 

If you’re buying the stuff by the acre, 
the company will do anything you want. 
In sample sizes, you’re stuck with what- 
ever they’ve got. Depending on your ap- 
plication, Pennwalt may have some stan- 
dard film that will be close enough. 
—Steve 


Little Orphan Softcard 
Dear Steve, 
After recently purchasing an Apple IIGS 
computer, I was disappointed to learn 
from Microsoft that my Softcard (which I 
used previously on my Apple II Plus) is 
incompatible with the IIGS. I have heard 
conflicting reasons for this incompatibil- 
ity. Some say all I need is a software up- 
grade, while others—including Micro- 
soft—say the situation is hopeless. Can 
you tell me the cause for this incompati- 
bility and how I can go about solving this 
problem? 
Steven Park 
Baltimore, MD 


One of the unfortunate happenings in the 
microcomputer industry is the occasional 
creation of an orphan interface that is un- 
able to follow along when a major equip- 
ment upgrade is performed. If your Z80 
board is the original Microsoft Softcard, 
it has indeed been orphaned because of 
uncorrectable (sans hardware changes) 


timing problems. If you have the newer 
Softcard II (with 64K bytes of on-board 


RAM), a software update is available 
from Microsoft that accommodates the 
differences between the II Plus and the 
IIGS. 

If you have the older card, it looks like 
your only option is to get a newer Z80 
card with appropriate software for the 
new computer. —Steve 


Parallel Talk 
Dear Steve, 
I am building a speech synthesizer for my 
Atari 1040ST. The circuit is based on a 
diagram I found for Commodore 64 and 
Radio Shack computers, and it uses an 
SP0256-AL2 chip. How do I connect the 
chip to my Atari’s serial or parallel port? 
Kairi Yousif 
El Cajon, CA 


The SP0256 speech-synthesis chip you 
are trying to interface was designed to be 
driven easily from a Centronics-compat- 
ible parallel printer port. The Atari 
1040ST parallel port meets that re- 
quirement. 

Look at the pin connection diagram in 
figure 1. You'll also need a low-pass fil- 
ter and audio amplifier stage, but I as- 
sume those are shown on the schematic 
from which you are working. —Steve 


CIRCUIT CELLAR FEEDBACK 


More Talk 

Dear Steve, 

Recently, I came across your article on 
ADPCM (adaptive differential pulse- 
code modulation) for speech synthesis 
(June 1983 Circuit Cellar). 

I am starting a small project on the sta- 
tistical analysis of speech at the allophone 
level. Do you know of any source that 
could supply a set of the allophones in a 
digitized form? It would be of great help 

continued 







“We need a 
powerful relational € 
database” 
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It’s a Win-Win with Op en Access II 
The Most Powerful Fe iubase and Spreadsheet — 
Available in An Integrated Package 


The arguments for integrated software used to be 
convenience, ease of use, and shortened learning curve. 
The argument against it was no power. The argument is 
over. According to our users, the primary reason for their 
purchase of Open Access II is the power of the relational 
database and the spreadsheet with 3-D graphics, followed 
by convenience and ease of use. And, by the way, this 
database and spreadsheet are integrated with a word 
processor, communications and desk accessories. 
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What’s New in Open Access II 


Meeting the challenge of advanced hardware technology, 
Open Access II update version 2.05 includes graphics 
drivers for the IBM Personal Systems/2, extended 
memory support, math co-processor support 
(8087/80287) and 37 other additions and alterations. 


Developers Delight 


The power and flexibility available in this package makes 
it an ideal software choice for developers of complex 
vertical applications, developers in need of large 
databases with sophisticated programming capabilities. 
With the addition to our product line of Runtime System 
and our upcomig compiler, Open Access II has 


Software Products International 
10240 Sorrento Valley Road - San Diego, California 92121 


strengthened its position as a software developer's 
power tool. 


Accounting Access is now available for customized 
bookkeeping with Open Access II. 


Also, Filling Your Network Needs 


Local Area Network users around the world are singing 
the praises of Open Access II Network. So is the press, 
Infoworld calls it "an excellent value. ..may be one of the 
software bargains of the year.” LAN Magazine says”...a 
sharp product. ..a unique and interesting spreadsheet 
locking scheme.” 


Test Drive - $19.95 


We invite you to experience the power, flexibility, and 
performance available in this integrated package by 
test driving Open Access II with our Demo Tutorial. For 
only $19.95 you can experience this software, limited 
only by file size restrictions. 

Call 800-521-3511 

(if you're in California call 800-621-7490). 

Order your Demo Tutorial today, it’s a powerful 
experience. 













"| always get 
what | want” 


Open Access Il users call for update trade-in information. 
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‘To develop useful applications with most database. 


management software, you're forced to learn a pro- 
gramming language. = 

But with every rule, there's an exception. 

In this case, it's R:BASE* System V. 

_ As Ike Botnick will attest. 

Botnick, who owns a company that develops and 
sells software to monitor stock market fluctuations, 
needed to keep track of his customers, orders, inven- 
tory and billings. 

What he didn’t need was dBASE 

“THE ONLY GOOD THING I GOT FROM dBASE 
WAS MY MONEY BACK” 


Botnick saw an ad for dBASE III PLUS believed 
its claim that you can develop applications without 
having to program, and bought it. 
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1e attempted to develop applic 
ike custom reports, he raninto trouble. 
| Whee he called Ashton-Tate with questions, he — 
was politely told that he would have to learn the dBASE 


programming language. 


To which Botnick politely replied, “lm damned if 
I'm going to spend three months learning a program- 
ming language just so I can develop a few simple busi- 
ness databases.” 

That's when he turned to R:BASE System V. 


“R:BASE SYSTEM V IS THE PRODUCT 
dBASE PROMISES IN ITS ADVERTISING” 
Because our EXPRESS System generates pro- 
gramming code, three days after Botnick opened the 
box, he had finished two-thirds of his application. 
Two days more, and his order entry, invoicing and 





Most FREQUENT 
UAGE WAS !90 25°C! 







| When he finis ed, ic hada system with three 
tables, special order entry rules, custom invoice forms 
that matched his old invoices, a multi-level set of 
menus, and a whole list of customized reports and 
summaries. 
“If I'd worked straight through,” he says, “it would 
have taken maybe a day and a half. And not only did I 
get the application I needed, it was automatically 
debugged. System V is exactly what a business needs. 
It’s great for people who don’t know how to program.” 
FOR YOUR LOCAL MICRORIM DEALER, 
CALL 1-800-624-0810, DEPT. BY0188:° 
The best way to get started with R:BASE System V 
is to call our toll-free number and ask for the name of 


your nearest Microrim dealer. Or, order a Trial Pack. 
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cy —Ike Botnick, R:BASE System V user. 


’ They’ re just $19.95 plus shipping for the 5.25-inch 
Trial Pack. Or $24.95 p lus oe for the 3.5-inch 
TdgiPack, 
R:BASE System V. v. Its one * decision oe 2 
swear by. 


R:BASE 
SYSTEM V 


MICRORIM 


-InfoWorld’s Overall MS-DOS Software Product of the Year. 


*From Alaska and Canada call 1-206-867-1800 Dept. BY0188. The 5.25-inch format runs on IBM PC, XT, AT and 100% 
compatibles, and on all major LANS with no additional cost for extra users attached to the server. The 3.5-inch format 
runs on IBM PS/2 and other 100% MS-DOS compatibles. Trademarks/Owners: Microrim, R:BASE/Microrim, Inc.; IBM, 
PS/2/International Business Machines, Inc.; dBASE, dBASE III PLUS/Ashton-Tate Corporation; InfoWorld/CW 


Communications, Inc. © Microrim 1987. 
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LABELING 


a _ ~ 


For DOT MATRIX and 
Laser Printers 
(Epson/IBM/ Okidata/LaserJet) 


e Labels for shelves, bins. inventory 
e Text readable up to 50 ft. 
| i sY- | an Oxo) (<1: en Wan) Mo ©) ad OA = AUN| 
Ni roe DENN © wm @rolel<mcte) 
e Any size label ¢ Flexible format 
e Color options ¢ Reversals @ Fast 
e File input ¢ Menu driven e $279 
e Other bar code programs from $49. 
N10) ©10) OVA oa 0) (2101 Cc10 8 


30 Day Money Back Guarantee! 


WEEIEINGTON 


DATA SOLUTIONS 
417-A Ingalls Street 
Santa Cruz, California 95060 


408/458-9938 


Bar Code Readers 
for PC, XT, AT, PS/2 


mh ~ 


RS-232 and PS/2 model 
PC/XT/AT Internal/External ... $385 
e Rugged Metal Pen 
e Reads | 2 of 5, UPC/EAN 
(@xetor-ley- 1 am Orolo (=mcls n=) (on 
e Attaches as 2nd Keyboard 
e No software needed to add bar 
code reading to your system 


30 Day Money Back Guarantee! 


WORTHINGTON 


DATA SOLUTIONS 
417-A Ingalls Street, 
Santa Cruz, California 95060 


408/458-9938 
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in getting my project started. A PCM- 

coded set readable on an IBM PC would 
be easiest to use. 

Lawrence M. Politzer 

Engineering Technology Dept. 

Youngstown State University, OH 


One of the problems facing anybody 
building speech-recognition hardware or 
software is that there’s no standard 
speech against which to measure the re- 
sults. This allows anyone to define a test 
set that makes the answers come out very 
well for whatever’s just been developed, 
but it tends to breed suspicion in the 
users, who find that it doesn’t work well 
in real life. 

Since you’re not developing a commer- 
cial system, you might be able to pry 
some samples out of manufacturers who 
build such hardware. There might be 
some strings attached, but they’d surely 
be less onerous than having to do the 
sampling yourself. 

The IEEE Acoustics, Speech, and Sig- 
nal Processing Society may also have 
contacts that can help. I recall that there 
were some tapes available with digitized 
speech samples, but my memory fails 
after that point. Get in touch with the 
IEEE, perhaps through your campus 
chapter, and see what they ’ve got. 
—Steve 


Home Control 
Dear Steve, 
I would like to put a system for control- 
ling a hi-fi and perhaps other things from 
any of several locations (upstairs and 
downstairs) in my two-story home. I’m 
not ready to design and build the system, 
but because of some remodeling projects, 
it is an ideal time to string cables through 
the walls. Hence, my question: What 
kind of cables? If they have lots of wires, 
they will be expensive but will permit rel- 
atively cheap and dumb terminals. On the 
other hand, if I am willing to build sever- 
al smarter terminals, then perhaps very 
simple cables will suffice. What do you 
recommend? 

Benjamin G. Cooper 

Minneapolis, MN 


You’re fortunate to have the opportunity 
to lay your own wire. Most people have 
no option but to resort to AC power car- 
riers like the X-10 system. 

As for the type of wire you should use, 
the best trade-off between cost, flexibil- 
ity, and performance is probably shield- 
ed dual twisted pair, which is just a more 
expensive variant of phone wire. As ap- 
parent from the name, it combines four 
wires with a shield connection that you 
can use for ground. 

Four wires give you lots of options: 


full-duplex RS-232C plus RTS and CTS 
handshaking; RS-422, single-ended or 
differential; and so on. RS-232C is the 
best bet for keeping costs down; nearly 
every gadget you might want to hook up 
will adapt to an RS-232C. 

Wiring topology is another issue. Bus, 
star, and ring networks have their own 
advantages and disadvantages. A bus to- 
pology is probably best, but it needs 
fancy software and chips. A ring is good, 
but it requires active nodes (i.e., every- 
thing on-line for any communication to 
take place) unless you bypass unused 
nodes with a switch. A star is simple, but 
it needs lots of wire and a central control- 
ler. Check out a book on local-area net- 
works (LANs) and see which one is best 
for you. 

The shielding really helps protect your 
data from noise spikes. Though it might 
be convenient, I wouldn’t route the data 
cable next to the AC power lines and out- 
lets—better be safe than sorry. Of 
course, it goes without saying that you 
have to make sure your setup meets all 
building codes. Safety first.—Steve 


Just the Facts 
Dear Steve, 
I have a few questions for you. First, what 
is a real-time operating system? Second, 
is MS-DOS a real-time operating system? 
Finally, how are Unix and Xenix related? 
Hugh Roth 
New York, NY 


MS-DOS was originally designed to han- 
dle just one task at a time. When a pro- 
gram is loaded, DOS gives it all avail- 
able memory with no restrictions on its 
accessing that memory. DOS was also 
written with nonreentrant code, which 
means that trying to run two or more pro- 
grams concurrently is more difficult than 
it has to be. 

You usually find real-time operating 
systems in scientific and process-control 
environments. For example, a computer 
may be controlling an industrial process 
where, for the most part, very little raw 
computing power is needed. The com- 
puter monitors temperatures, pressures, 
valve openings and closings, and so on. 
However, in an emergency, it may be vi- 
tal that the computer shut down processes 
quickly. 

The computer must assess certain in- 
formation—say, that a critical tempera- 
ture or pressure has been reached. It may 
be that if a high pressure isn’t relieved 
immediately, some damage may occur. 
Suppose also that as a result of this high 
pressure, a critically high temperature 
has been created elsewhere. The com- 
puter must analyze this information and 

continued 
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COMPATIBLE. 


Advanced technology ready to work for — can expect it to run even faster than the 





you today. equivalent PS/2 system. 

At Tandon we feel that our personal Large storage capacity, faster pro- 
computers should not only be exactly cessing speed, innovative technology, 
compatible a small foot- 
with your FEATURES print, and 
present needs, the reliability 
but able to and qualit 
meet all your Processor 80286 assurance of 
future stan- an industr 
dards as well. SupportsOS/200 Yes leader like 

Our Targa 20, 1MB Memory Standard Tandon. 
for example, eS Se? So whether 
is a powerful Memory Management Yes you need 
80286-based ee a powerful 
system with Storage 20MB computer to 
many features ee ee help you 
not yet avail- Small Footprint Yes manage your 
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It comes ness, or 
with a full use a high- 
IMB of memory and the ability to performance state-of-the-art system to 
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Management System. call today. 
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Tandon 


Price. Selection. Quality. 
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Please send me your Tandon Fact Pac, 
a comprehensive set of literature and product reviews: 
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Company 
Address 
City/State/Zip 
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Tandon Computer Corporation BYTE 1/88 
405 Science Drive 
Moorpark, CA 93021 


PS/2 is a registered trademark of International Business Machines Corp. Microsoft Windows is a registered trademark of Microsoft Corporation. 
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~ Now use WordPerfect’ 
with PerfectPal and 
forget those function keys © 


up on such as sort, math, 
merge, columns, table 
of contents, and hun- 
dreds more. PerfectPal 










Sure, WordPerfect is 
the world’s best word- 
processing software, 
but most of us never 





















master more thana lets you use easy to 
third of its power. remember key strokes 
But now there’s a like ALT-P to print a 
way you can use all the document instead of 
WordPerfect you need. It’s menus and manuals. 
called PerfectPal. It will help - And, PerfectPal even 


includes commands that Word- 
Perfect doesn’t— such as full 
foreign language and math 

symbols. 
PerfectPal is for the novice 


you become a WordPerfect 
power-user immediately. 
PerfectPal is a handy add-on 
system of 246 pre-coded macros 
that simplify every WordPerfect 
commandtoakeystrokeortwo. and expert alike. So order now 
Includingcommandsmost give andmake your perfect better yet. 


1-800-451-6086 
Only 579 - 
oes, PertectPal 


Guarantee PC |TEMPLATE] PO. Box 9273, Glendale, CA 91206 i ) : 
246 pre-coded macros that simplify WordPerfect productivity. 
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WordPerfect is a trademark of WordPerfect Corporation: 


POWER TOOL. 


Introducing 4x4886™ 
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enable equipment to relieve the critical 
temperatures and pressures. This sce- 
nario demands a real-time operating sys- 
tem, one that can respond to independent 
and possibly simultaneous events and do 
so without the computer’s losing track of 
what it is working on at the time. 

DOS is not the operating system for 
handling environments as described 
above. Some attempts at providing multi- 
tasking for DOS are available: Digital 
Research’s Concurrent PC DOS, DESQ- 
view by Quarterdeck Systems, Windows 
by Microsoft, and The Software Link’s 
PC-MOS are a few examples. These solu- 
tions use some form of time-slicing algo- 
rithm. They intercept the system-clock in- 
terrupt, suspend the currently executing 
program and Store its operating Status, 
and pass control to another process. Usu- 
ally, the operating system gives each pro- 
gram equal slices of execution time, as- 
signed in round-robin fashion. In our 
process-control example, this task- 
assignment technique may be unaccept- 
able, since it could be a relatively long 
time before a critical task is given its exe- 
cution time Slice. 

Real-time operating systems can give 
variable amounts of execution time to 
processes. They can also assign priorities 
to processes, thus enabling the computer 
to recognize emergencies and devote 
more time to an important program. (I 
have used a process-control application 
as an example, but the control of scien- 
tific experiments can be similar.) While 
Unix is a multiuser, multitasking operat- 
ing system, its design is such that, like 
MS-DOS, it is not suitable for real-time 
operations. 

Unix is a trademark of AT&T. Other 
vendors, such as Microsoft, license Unix 
from AT&T but are prohibited from ad- 
vertising it as Unix. They adapt it to vari- 
ous machines and market it under their 
own names (Xenix is Microsoft’s Unix 
offering). Thus, anyone who is familiar 
with Unix on a minicomputer will find it 
almost identical to Xenix on an IBM PC. 
—Steve 


I Miss the Megabytes 
Dear Steve, 
I recently acquired an NEC MultiSpeed 
laptop computer; I’ve owned a Compaq 
“luggable” for several years. I got the 
NEC because I needed a lightweight 
computer that I could carry from office to 
office. Now, although I enjoy the speed 
of my laptop, its two 720K-byte floppy 
disk drives still seem small after my 
Compaq’s 30-megabyte hard disk drive. 
I know that at least one manufacturer 
makes hard disk drives for the NEC (I 
saw an NEC with a hard disk drive at 
continued 
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A remarkable value! 






FULLY OVERLOAD 
PROTECTED f 
f = 
TRANSISTOR This full function 3.5 digit DMM offers highly accurate performance and a host 
TESTER of added features to help you do the job—fast. Capacitance, transistor, tem- 


perature, conductance and audible continuity in addition to the ranges you'd 
expect from a DMM of this quality. Temperature probe, test leads and battery 
included. Input impedance: 10M ohm. Basic DC accuracy: plus/minus 0.25% 
.7"xX312"x 134" Wt. 1312 ozs. 






9 FUNCTIONS Tee 
34 RANGES 
DC VOLTAGE TO 
1000 VOLTS 
CONDUCTANCE DPM-1000 $54.95 
TESTER ADDS 3.5 DIGIT PROBE TYPE DMM 
C : Lae 
VERSATILITY sree CURRENT . i Such.a compact size. Autoranging aueibte continulty 
wA to 10A and data hold feature help you pinpoint the problem 
quickly. Case and batteries included. 
TEMPERATURE * De voltage: 2v-600, aulorancing 
TESTER TO CAPACITANCE ae Roliage= ev B00, autoreneyi9 . 
2000° F TESTER * Fully aver toad sistened ee 
2000pF to 20 uF : Input impedance: 11M ohm 


Approx. 61/2” x 1" x 3/4” Under 3 ozs. 





DMM-200 $49.95 
| 3.5 DIGIT FULL FUNCTION DMM 


| Get highly accurate performance at a very affordable 
| price. Rugged construction, 20 amp current capability 
and 22 ranges make it a perfect choice for serious field 
orbenchwork. Lo battery indicator andtilt-stand. Probes 
and 2000 hour battery included. 


Basic DC accuracy: plus or minus 0.25% 

DC voltage: 200mv—1000V, 5 ranges 

AC voltage: 200mv-—750V, 5 ranges 

Resistance: 200 ohms—20M ohms, 6 ranges 

AC/DC current: 200,A—20A, 6 ranges 

Input impedance: 10M ohm \ 
Fully overload protected 

Approx. 7”x 312" x 11/2” Wt. 11 ozs. 
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MODEL 2000 $349.95 
20 MHz DUAL TRACE OSCILLOSCOPE 


Model 2000 makes frequency calculation and phase 
measurement quick and easy.. The component tester 
aids in fast troubleshooting. Service technicians appre- | 
ciate the TV Sync circuits for viewing TV-V and TV-H and — 
accurate synchronization of the video signal, Blanking, 
VITS, and V/H sync pulses. 


* Exceptionally bright 5” CRT 
Built-in component tester 

TV Sync filter 

X-Y operation * 110/220 volts 


MODEL 3500 $499.95 
35 MHz DUAL TRACE OSCILLOSCOPE 


Wide bandwidth and exceptional 1mV/DIV sensitivity 
make the Model 3500 a powerful diagnostic tool for 
engineers or technicians at aremarkable price. Delayed 
triggering allows any portion of a waveform to be 
isolated and expanded for closer inspection. Variable 
Holdoff allows stable viewing of complex waveforms. 


* Exceptionally bright 5° CRT 
Delayed and single sweep modes 
Z axis intensity modulation 
X-Y operation * TV syncfilter 
Fast 10nsrise time 
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DMM-100 $29.95 
3.5 DIGIT POCKET SIZE DMM 


Perfect for the field service technician. Shirt pocket size 
without compromising features or accuracy. Large, easy 
to read 12” LCD display. Fully overload protected for 
safety. 2000 hour battery life with standard Qv cell. Probes 
and battery included. 


* Basic DC accuracy: plus/minus 0.5% 

DC voltage: 2v—1000v, 4 ranges 

AC voltage: 200v—750v, 2 ranges 
Resistance: 2k ohms—2M ohms, 4 ranges 
DC current: 2mA-—2A, 4 ranges 

Input impedance: 10M ohm 

Fully overload protected 

Approx. 5" x 3” x 1". Under 7 ozs. 
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Take Control with the 


Tandy” Power Switching System 


Price applies at Radio Shack Computer Centers and 
participating stores and dealers. Computer system 
not included. 
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Get total control plus 


power protection 
for only *79%, 


The Tandy Power Switching System 
consolidates all of your power needs 
into one convenient unit. This six- 
outlet power controller places your 
entire system at your fingertips. In 
addition, you get full power-line 
noise filtration, plus full common 
and differential mode spike protec- 
tion. For more protection, the sys- 
tem includes a circuit breaker. The 
Power Switching System acts as a 
monitor base and even swivels to 
provide the best viewing angle. Take 
control—get the Tandy Power 
Switching System today! (26-203) 


Radice Shaek 


The Technology Store™ 


A DIVISION OF TANDY CORPORATION 
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spring COMDEX), but I have lost infor- 
mation on the company. 

Also, I have been thinking about build- 
ing a battery-backed RAM disk with stor- 
age capabilities on the order of 10 mega- 
bytes. I would like it to be able to plug 
into the slot vacated by one of the disk 
drives and include a connector for an ex- 
ternal power supply for when I change its 
battery. Can you give me any pointers 
about its construction? 

Finally, I am considering changing 
some boards in my Compaq and replac- 
ing them with some of the newer multi- 
function cards. I am pretty sure that all of 
the slots in my Compaq are IBM-compat- 
ible, but I would like to be assured of this. 
I recently replaced the machine’s key- 
board (through my local dealer) and 
ended up paying considerably for the re- 
placement, since the Compaq’s keyboard 
requires 12 volts instead of the 5 V that 
most other keyboards require. I’ve sent 
Compaq a letter concerning slot compati- 
bility, but the company has not answered 
so far. 

David Ferguson 
Winter Haven, FL 


Premier Technologies (1890 McGaw 
Ave., Irvine, CA 92714, (714) 261-1184) 
and Axonix Corp. (417 Wakara Way, Salt 
Lake City, UT 84108, (801) 365-9521) 
both offer a 10-megabyte hard disk drive 
for the NEC MultiSpeed. 

It may be technically possible to build 
a 10-megabyte RAM disk drive for your 
NEC, but it may not make sense when you 
take everything into consideration. For 
example, if you were to use 1-megabit 
chips, you would need 90 of them for a 
10-megabyte RAM disk. 

Ninety chips take up a fair amount of 
space and produce a fair amount of heat. 
Even at bargain prices of $25 each, that 
would be $2250 for the chips alone. 
Power requirements would probably 
mean either a permanent AC adapter 
(limiting portability) or an additional 
battery pack to lug around. All in all, one 
of the above hard disk drives would be a 
better choice. 

Compaq makes some nice computers, 
but it has fallen short in technical support 
for the end user, refusing to answer even 
simple questions. The company requires 
that the end user be serviced by a dealer 
and does not make its technical manuals 
available. Since I have not had much ac- 
cess to Compaq’s computers, I can’t 
comment on the keyboard question. 

As far as replacing some boards, they 
Should be compatible, but you should 
either try out the board before you buy it 
or make a prior arrangement with the 
vendor for a refund if it doesn’t work. 
—Steve @ 





















Quantus Microsystems 
One Butterfield Park 
| ihen 5 Ot 13\ | ED Dobe 
Se NON (800) 255-0125 (603) 363-8301 
~ Quantus to give y ou nore bytes for your buck. (800) 356-9001 (603) 886-3220 


Specifications and prices subject to change 
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. Half-height 20Mb hard driv 
© 8088 running at 4.77-8MHz 





























—e@1Mb RAN _ The Quantus MT386 e 640K RAM. 
_e 8 expansion slots ¢ Monochrome monitor e 8 expansion slots 
_e Text/graphics card e Full-height 80Mb hard drive e Text/graphics card 
_e Speaker e 80386 running at 4.77/6/8/10/16MHz e Speaker , 
'e 1.2Mb floppy drive | e 2Mb RAM e 360K floppy drive 
e 101-key enhanced keyboard e 8 expansion slots e 84-key keyboard 
e 200 watt power supply e Text/graphics card e 150 watt power supply 
e 3 year limited warranty e Speaker |. e 2 year limited warranty _ 
e 1.2Mb floppy drive 
$ e 101-key enhanced keyboard $ 
e 200 watt power supply 
COMPLETE e 3 year limited warranty COMPLETE 


COMPLETE 


Quantus Microsystems 
One Butterfield Park 
Spofford, NH 03462 


Specifications and prices subject to change. Circle 307 on Reader Service Card (800) 255-0125 (603) 363-4564 
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Actual unretouched screen image. 


Mitsubishi Has A Great Picture 


In-Store For You. 


A High-Quality Line of PC Monitors 
Priced Below The Competition. 


Introducing the Mitsubishi brand name family of PC Complete Customer Satisfaction 
Monitors. Select from five different I]BM® compatible Mitsubishi stands behind its brand name XC Series 
models, along with the new IBM PS/2™ compatible monitors with knowledgeable applications and service 
XC-1429C. Each has a 13V” diagonal viewing area and personnel and backs each product with a comprehensive 
proprietary high contrast glass for the sharpest image one-year warranty. It all adds up to a worldwide reputation 
possible. for state-of-the-art electronics and unparalleled customer 
Affordably Priced PC Monitors _ Satisfaction. 


Compare the picture quality and see for yourself why 
Mitsubishi monitor displays look so good. 

For product literature and your nearest distributor, call 
Mitsubishi today at 1-800-556-1234 Ext. 54. In California 
call 1-800-441-2345 Ext. 54. Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 991 Knox 
Street, Torrance, CA 90502. 
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MITSUBISHI 
. ELECTRONICS 


The XC Series incorporates proven Mitsubishi quality 
and reliability at an extremely affordable price. In fact, 
we’ve included a wide variety of features for which you’d 
expect to pay considerably more. Like advanced video 
and deflection circuits to reduce distortion and optional 
tilt and swivel base for improved ergonomics. Also in-line 
self-convergence for low power consumption and extra 
reliability. 

The XC Series is available in quantity, ready to support 
a wide range of application needs—from standard word 
processing and business graphics to windowing and high 
resolution solids modeling and CAD. . 















: : \ 
XC-1409C XC-1410C NGAs0C XC-1412C XC-1429C NEW? 
$519.00 Sug. Retail $659.00 Sug. Retail $739.00 Sug. Retail $799.00 Sug. Retail $685.00 Sug. Retail 
IBM-CGA Compatible IBM-EGA Compatible IBM-EGA Compatible IBM-PGC Compatible IBM-VGA Compatible 


Medium Resolution Monitor: High Resolution Monitor: | High Resolution Monitor: High Resolution Monitor: | High Resolution Monitor: 
13V” «2,000 characters, 13V" * 2,000 characters, 13V” * 2,000 characters, 13V" © 4,800 characters, 13V” © 4,800 characters, 
640 x 200 graphics resolu- 640x350 graphics resolu- 640x350 graphics resolu- 640x480 graphics resolu- 640 x 480 graphics resolu- 
tion * TTL video input tion * Dual-Mode/TTL tion * Dual-Mode/TTL tion * Analog video input tion * Analog video input 
15.75KHz * 16 colors video input 15.75/ video input 15.75/ 30.49KHz* Infinite colors 31.5KHz * Infinite colors 
0.4mm pitch stripe mask  22.4KHz* 16/64 colors 22.4KHz * 16/64 colors 0.3lmm fine dot pitch 0.28mm fine dot pitch 
0.4mm pitch stripe mask  0.3lmm fine dot pitch 


IBM is a registered trademark of International Business Machines Corp., © 1987 Mitsubishi Electronics America, Inc. 
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PROFICIENT C 
Reviewed by Alex Lane 


A” Hansen wrote Profi- 
cient C for DOS pro- 
grammers who are interested 
in applying structured pro- 
gramming techniques to de- 
velop libraries of reusable, 
professional routines. Along 
the way, he presents a number 
of interesting and useful utility 
programs. 

Hansen assumes that the 
reader has a “modest” level of experience with some high-level 
language or assembly language and a working knowledge of C. 
With nearly 8000 lines of source code in the book, I would 
amend the latter to a “good” working knowledge. And since the 
software uses DOS 2.0 or higher and Microsoft C version 4.0, it 
wouldn’t hurt to be familiar with the product, including support 
tools like MAKE. In one of the appendixes, Hansen comments 
briefly on the comparison of Microsoft C to C86, the Mark Wil- 
liams C Programming System, and Lattice C. The author devel- 
oped and tested all the programs and routines on both an AT&T 
6300 computer running MS-DOS and an IBM PC AT running 
PC-DOS. 

If you shudder at the prospect of keying in several thousand 
lines of source code or are interested only in the executable 
files, two companion disks—one with source code and MAKE 
files, the other with stand-alone, executable programs and pre- 
compiled function libraries—are available from the publisher 
for under $20 each. 

The book is divided into four major sections and a group of 
appendixes. Section I contains three chapters describing the 


Illustration by Lynne Buschman 





workings of the Microsoft C 
compiler (along with a quick 
rundown on memory models 
and support tools like the 
Microsoft LINK, LIB, and 
MAKE programs), thoughts on 
program development, and a 
discussion of the interaction 
between C and the DOS en- 
vironment. 

Hansen’s kickoff discussion 
of program development has a 
tendency to dissolve into ge- 
neric bromides like “The con- 
sistent and careful application 
of structured design and the 
incremental development of 
both programs and the docu- 
ments that describe them are 
critical factors in the success of 
programming projects.” Fortu- 
nately, the tone soon improves 
as attention turns to nuts-and- 
bolts C programming. 


Standard Libraries 

Section II describes standard 
libraries, the user interface, 
and automatic program con- 
figuration. In addressing the 
subject of portability, Hansen 
strives to avoid what he calls 
the “religious debate’ sur- 
rounding this issue. Since the 
software being developed here 
is intended for use in a DOS 
environment, Hansen concen- 
| trates on building code that 
can be moved among various implementations of MS-DOS and 
PC-DOS. The chapter on libraries is by no means comprehen- 
sive; it does little more than provide a quick survey of exception 
handling, time, and file and character I/O functions. 

Although I don’t know how the author could have done a bet- 
ter job, I couldn’t help wondering why he selected these particu- 
lar functions for discussion. On the other hand, the ensuing dis- 
cussion of the operating system interface lays a solid foundation 
of both facts and source code for subsequent programming. All 
of this is brought somewhat loudly together in a demonstration 
program designed to let the user control the appearance of the 
screen cursor. This choice of sample program takes some of the 
bite out of the author’s laudable intent not to “waste any time 
solving Fibonacci series or calculating factorials.”” While I was 
impressed with the techniques that were used to construct the 
program, I found the program disappointing. 

The text quickly gets back on track with a discussion of com- 
mand-line processing. Here, Hansen drops a gem of a C func- 
tion in the reader’s lap: getopt(), which scans the command 
continued 
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line and extracts option flags and arguments (Microsoft C ap- 
parently has no facility to do this). He puts the function to good 
use in a sample program called Timer, which performs a num- 
ber of timing and sound functions inside the IBM PC. Starting 
with the Timer program, Hansen puts his programming meth- 
odology into practice by providing both pseudocode descrip- 
tions and manual pages for his programs. 


File-oriented Utilities 

Many concepts and much of the code developed in the first two 
sections find application in Section III, which is devoted to a set 
of file-oriented programs, including several Unix-like file and 
directory utilities. Although some of the programs duplicate 
functions provided by DOS, they generally exhibit some added 
features. The LS utility, for example, is a general-purpose direc- 
tory lister that outperforms the DIR command by affording a 
number of output options. The subsequent chapter extends the 
programming technique developed thus far to the methodical 
development of PR, a Unix-like program designed to display or 
print the contents of text files either with or without formatting 
options. Between the author’s clear explanations and the pro- 
gram’s intrinsic usefulness, this chapter is pure gold. 


Display Functions 

In Section IV, the author turns his attention to screen-oriented 
programs, starting with brief discussions about determining the 
display system type and methods of updating displays. He de- 
velops a synchronized block-copy routine to address the latter 


‘problem and extends it in the following chapter into a set of 


functions that interact with a screen buffer. 

Hansen begins a separate chapter on the ANSI.SYS device 
driver with the basics of what it is, how it’s used, and the pros 
and cons of using it in the IBM PC environment. Having laid the 
groundwork, he then presents the source code for an ANSI in- 
terface package and uses it to implement a program that controls 
screen attributes. 

In what is effectively the final chapter in the book, the autho 
presents a file-viewing utility and discusses its construction 
The appendixes in Section V cover, among other things, over: 
views of various C implementations and a summary of the rou- 
tines presented in the book. 

One gauge of the usefulness of a technical book, especially 
one that presents a series of working examples to the reader, is 
the value of the examples in relation to the cover price. For ex- 
ample, I have bought books that were hardly worth the trouble 
to read, despite a plethora of nattily formatted source code. 
Others have provided one or two gems that made buying the 
book a break-even proposition. On rare occasions, I run across 
a book from which you get your money’s worth and more; Pro- 
ficient C is such a book. 


Alex Lane (1873 Bartram Rd. , Jacksonville, FL 32207) is a reg- 
istered professional engineer with a strong interest in artificial 
intelligence. The moderator of the prolog conference on BIX, he 
can be contacted there as “a.lane.”’ 





THE COMPLETE GUIDE TO MIDI SOFTWARE 


Reviewed by Donald Swearingen 


A” book that claims to be the complete guide to any subject 
even loosely related to computer software must inevitably 
fall short of that claim. In a field where programmers are often 
hard at work on a program’s next revision even as the current 
release is being shipped, it is practically impossible to provide a 
truly up-to-date compendium of available software. 

continued 
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Not unpredictably, The Complete Guide to MIDI Software, 
written by Howard Massey and the staff of New York’s Public 
Access Synthesizer Studio (PASS), provides something less than a 
complete overview of this new and rapidly expanding area of soft- 
ware development. What it does provide, according to its authors, 
is an unbiased survey of some 60 musical instrument digital in- 
terface (MIDI) software packages available at the time of the 
book’s publication. As you shall see, even this more circum- 
scribed objective proves difficult to fulfill. 


Real-World Perspective 

PASS, which has been reorganized as the Center for Electronic 
Music, is a nonprofit organization devoted to making available 
state-of-the-art facilities for audio production and synthesis, 
along with various related services, including workshops, semi- 
nars, and individual instruction. As such, the members of PASS 
are in the position of having had hands-on experience with all 
the software described. This reservoir of expertise gives the 
book its strongest voice; the comments and observations reflect 
a real-world perspective rather than the detached or tendentious 
attitudes that are often present in critical reviews. 

However, while a great deal of Specific and quite useful infor- 
mation is communicated within its pages, the book fails to de- 
fine any general criteria by which readers might objectively 
compare one program with others of its class. 

Only 8 of the book’s 250 pages are devoted to introductory 
and background material. The remaining pages consist of actual 
reviews of individual MIDI software packages. The authors 
skimp on more general information that might have been most 
useful to a reader attempting to get his or her bearings in an 
often confusing world of hype and promotion. 

The authors suggest that you “‘buy the hardware to run the 
software.”’ While this may represent a good basic strategy, it 
fails to address a broader context where functional overlap, the 
relative price-to-performance ratio, life expectancy (will the 
manufacturer even be in business in 2 years?), and usability for 
other tasks often cloud the picture, making choices far less 
clear-cut than such a simple approach might suggest. 

The allocation of a short descriptive paragraph to each of the 
computers for which MIDI software is reviewed simply does not 
provide sufficient enlightenment for making informed choices. 
Also missing is a discussion of available MIDI interfaces and 
their prices for each computer, an important factor in the deci- 
sion of which computer to buy. 

The MIDI software reviews constitute the bulk of the book. 
They are organized into seven sections, each covering MIDI 
software for a particular computer. Included are the IBM PC 
and compatibles, the Apple Macintosh, the Apple II, the Atari 
ST, the Commodore 64, and, with a single entry for each, the 
Commodore 128 and the Texas Instruments 99/4A. Amiga 
owners will be disappointed to find no entries for their com- 
puter, even though a number of MIDI applications are now 
available for the Amiga. Even for the computers covered, there 
are a number of puzzling omissions. For example, the Steinberg 
Pro-24 sequencer for the Atari ST has been available since the fall 
of 1986, but it somehow failed to make the book, despite its 1987 
publication date. Once again, however, any software book call- 
ing itself ““complete’”’ must have an omniscient viewpoint and 
almost no lead time. 


Review Format 

A standard format is applied to the review of each MIDI pro- 

gram surveyed. Each review begins with a “box score” describ- 

ing the program name, function, author, MIDI interface re- 

quirements, price, and a list of the program’s special features 

and limitations. This is followed by a “guided tour” discussion 
continued 
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of the program’s use from start-up to shutdown, usually encom- 
passing several pages and providing a good feel for the program’s 
basic operations. The book makes extensive use of screen images, 
reproduced poorly but legibly, to illustrate each program’s lay- 
out and use. Each review ends with a short “final word” section 
that summarizes the program’s general characteristics. 

Based as they are on the personal experiences of the PASS 
staff, the guided tours represent by far the most extensive and 
useful material in the book. But the format also reveals the sub- 
tle personal biases and presumptions each of the reviewers in- 
evitably brings to the task at hand. Also, the “forms” are not 
filled in consistently. One review for an IBM PC program states 
that the program requires an expansion slot for the MIDI inter- 
face. But this is not listed as a requirement for the other PC pro- 
grams, even though all of them will require a MIDI interface 
and an associated slot. 

In a review of a MIDI sequencer program, the ability to 
record real-time MIDI notes and events is listed as a special fea- 
ture when this is what a sequencer is supposed to do in the first 
place, a fact readers would have been aware of with better intro- 
ductory material. One of the “limitations” listed for a MIDI 
voice librarian on the Macintosh is that ““Mac Plus users must 
have a separately powered MIDI interface.” This is, of course, a 
limitation of the Macintosh and the MIDI interface rather than 
of the MIDI software. It seems that the review standards, what- 
ever they may be, are not applied evenly and that the reviewers 
don’t want to say anything too negative about any of the programs. 


Take Your Chances 

This is not the ““complete”’ guide to MIDI software that it claims 
to be. Can you still gain something from this treatise, incom- 
plete as it is? I think so, though it will cost you $20 to find out if 
you agree. Even with all its shortcomings, you just may find 
within its pages that one tidbit of information that will galvanize 
your decision as to which MIDI software package is best for 
you. And if you make the right decision, the book will have been 
worth its price. 


Donald Swearingen (2261 Market St. , Box 289, San Francisco, 
CA 94114) is a freelance programmer, musician, and author. 





A LITTLE SMALLTALK 
Reviewed by Joel West 


ak hree years ago, Timothy Budd was faced with the challenge 
of teaching object-oriented programming to students at the 
University of Arizona. Budd took the resources available—a 
group of 12 graduate students and a Unix-based time-sharing 
system—to develop a version of Smalltalk for his teaching. The 
result was Little Smalltalk. 

A Little Smalltalk is geared to two types of readers: the intro- 
ductory student learning the language, and the more advanced 
student modifying the system. The book is a readable teaching 
text for a one-semester introductory course and a concise com- 
panion to hands-on exercises using the Little Smalltalk system. 


The System | 
Little Smalltalk is written in C and runs under Unix systems. The 
author, now at Oregon State University, distributes the public do- 
main source code for the system as a nine-track Unix tape image. 
Little Smalltalk is a dialect of Smalltalk and nearly a proper 
subset of Smalltalk-80, which was developed at the Xerox Palo 
Alto Research Center (PARC) and documented by the original 
Smalltalk books. Although the dialects are different—Small- 
talk-80 is the original and seminal dialect—Little Smalltalk is 
continued 
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a better C compiler, dont. 
Well buy it for you! 








Buy Let’s C’ with csd° for 
just °75. If you're not 
satisfied, get Turbo C 

or QuickC. Free: 


Why are we making this incredible offer? 
Because we're absolutely certain Let’s C : 
and csd are the best C programming tools you | ide ~ _—_ 
can own. | OS Baa oo a 

Is there a chance you might not jump to " oats 


take advantage of our proposition? Maybe. 





So here are a few reasons you should. ~~ to get the right answers from the right people the first 
Rest assured that, like its competition, Let’s C time you call. 
features incredibly fast in-memory compilation and And finally, there’s the issue of reliability. We’ve 
produces extremely tight, high quality code. But these been satisfying users for over ten years. Our competi- 
days everybody compiles fast. The differences lie in tors are still working out bugs and initial delivery dates. 
how much faster you can perform other program- 
rameeehores LET’S C AND csd FEATURES 
8 ; ; : LET’S C: . esd: 
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program development.’ "William G. Wong, BYTE ® MigroEMACS full screen editor with source code e Can execute any C function in 
. ° . nciude our program 
And compar. atively speaking: “No debugger 1S @ Sinportid by dozens of third party libraries e pace hark function 
included in the Turbo C package... a serious short- 
coming.’”—Michael Abrash, Programmer’s Journal So if you’re thinking about buying any other 
Let’s C also comes with its own full-featured C compiler, maybe you should think again. But you 
assembler. Which will save you the time and money of only have until January 31st to order and take 


purchasing one separately. Again unlike our competitors. advantage of this special offer. So think fast. And call 
As for documentation, the Let’s C manual is full of 1-800-MWC-1700 soon. (1-312-472-6659 in Illinois.) 


complete, not partial, examples. With information in a 
revolutionary lexicon format for instant access. (i + he 
Instant access is what we strive to offer when it Company 


comes to technical support, too. See how different it is 1430 West Wrightwood, Chicago, Illinois 60614 


Mark Williams Let’s C and csd. 


*Offer available on telephone orders only. To exchange Let’s C and csd for Turbo C or QuickC, return registration card within 15 days of purchase date, notify 
Mark Williams Company that you are returning products and receive a return authorization number. Products must be returned within 30 days from shipping 
date. QuickC will be shipped only if available. 
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New dBase III Plus™ Compiler 


lM Smaller EXE’s Faster compilation 
M@ Faster execution &® Lower price! 


iat 
(Win EXE le se [tke | 120kb 
——“Compiting/tinking | 2 Seconds [4 Minues 
3199 


d-Smallest! With Clipper™ the smallest program 


you can create is 120k. And it goes up 
from there! dBFast™ creates programs as small as 1k with typical program 

sizes from 5 to 10k. Just think, now it’s possible to fit all your programs on 
one floppy disk. And if you send files via modem — look what happens to 


your modem phone bill. . .it almost disappears! 
dB Fast compiles and links in a blistering 


d F astest © 3 seconds. Clipper slugs along at 4 minutes. 


dB Fast compiled programs also run faster. A program that took over 1 full 
minute to run using dBase III Plus and an additional 17 seconds using 
Clipper, ran in just 6 seconds with dB Fast! 

See for yourself why dB Fast is 


d- Cheap est d-Biggest Bang for ~— 


d-Buck! Nowhere can you get all these features for such 
a low price: 

@ dBase III Plus compatible Mi LAN compatible 
@ Unlimited runtime MH Protected source «x 
code Ml No need to modify your .PRG files 
@ Speed, efficiency, price 


g 60 day Guarantee 


Try dB Fast for 60 days. If you’re not totally satisfied for any reason, 
just send it back for a full refund (less $10 handling fee). 


Call today! 1-800-356-6356 


sales information call 1-206-392-0368 
Dealer inquiries welcome 


es 
Sin 


MasterCard 

















Qty Subtotal 
dB Fast @ $149 


Shipping: $4U.S., $25 outside U.S. 
(add $4 for each additional package) 


saa WO residents add 8.1% sales tax. 
any Total 








(US. funds only). 
Name: 

Company: 

Address: 

LC | i 
Phone #: 


Zip: 








Payment (circle one): | VISA MC AMX _— Check 


Card #: 


Expires: 








1420 Gilman Blvd. 1B 
Suite 2857 
Issaquah, WA 98027-5399 


Name on Card: 

dB Fasi is a trademark of dB Fast Inc. 

dBase III Plus and Clipper are registered trademarks of Ashton Tate Corp. 
and Nantucket Corp. respectively. 
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BOOK REVIEWS 


Smalltalk: It treats everything as an object, including numbers. 
It includes the unary, binary, and keyword messages of Small- 
talk, with single-path method inheritance. The differences be- 
tween Little Smalltalk and Smalltalk-80 are clearly spelled out 
in an appendix. 

Given its nature as a simple implementation of Smalltalk, it 
should not be surprising that Little Smalltalk does not emulate 
the Smalltalk-80 programming environment. Little Smalltalk 
requires only line-oriented terminals to develop and run pro- 
grams, but it also supports the cursor character graphics system 
of 4.1 BSD (Berkeley Standard Distribution) Unix, as well as 
the specialized Unix plot libraries for terminals such as the Tek- 
tronix 4014. 


The Book 7 

Inevitably, A Little Smalltalk will be compared to the three-vol- 
ume PARC series also published by Addison-Wesley, particu- 
larly Smalltalk-80: The Language and Its Implementation. The 
three volumes are a comprehensive specification of Smalltalk- 
80, and, in their depth and style, they are most suitable for ad- 
vanced readers. They have also been used as textbooks for 
courses on learning Smalltalk. In contrast, A Little Smalltalk is 
an intermediate-level text that attempts to cover the breadth of 
the language quickly. It is not a step-by-step tutorial. In the 
space of the first 40 pages, it attempts to give the reader the 
fundamental concepts and syntax of the language. 

The remainder of the first section of the book is devoted to 
reinforcing language principles and introducing language sub- 
tleties through four topics: simulation, generators, graphics, 
and processes. The examples in this section were well chosen 
for teaching (rather than the author’s amusement), and many 
include the output, a boon for those who don’t have the soft- 
ware. Budd solves several classic problems using Little Small- 
talk, including those of the eight queens and the dining philoso- 
phers. The end of each chapter includes a series of student 
exercises and references to further reading. 

The final third of the book covers the internals of the Little 
Smalltalk implementation. It seems to be a good road map for 
modifying the system, although the feasibility of such modifica- 
tions depends heavily on the style (or lack thereof) in the actual 
source code, which is not included. Still, this section offers in- 
sight into implementation considerations in moderate doses. 

The book’s bibliography is eclectic and a bit arcane. It in- 
cludes a few obvious references, notably PARC’s three Small- 
talk-80 books. It also includes references that, while important, 
are inaccessible to the average reader, such as internal PARC 
reports and Alan Kay’s Ph.D. thesis. It also includes items that 
are a bit tangential to the main thrust of the book, such as refer- 
ences to the Alphard, CLU, Act 1, Snobol, and GPSS program- 
ming languages. 


A Little Is a Lot 

Budd seems to have fulfilled the goals he set out to achieve; as a 
companion to the software, A Little Smalltalk is ideally suited to 
a one-term course on object-oriented programming, and it 
would be my first choice if I were offering such a class. 

For those readers who are not in a classroom, the exercises at 
the end of each chapter are somewhat frustrating. As someone 
learning from a book rather than a class, I would like to have the 
answers to the exercises available. 

Overall, A Little Smalltalk is clearly written and edited and is 
an inexpensive way to learn Smalltalk. @ 


Joel West (P.O. Box 2733, Vista, CA 92083) is president of 
Western Software Technology. He recently completed the design 


of an object-oriented language for discrete simulation based on 
Modula-2. 
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Screen stars with The Visible Edge. 





What gives Princeton’s new generation of screen stars the Visible Edge is a screen 
image of incomparable clarity and resolution. Where brilliant colors and infinite 
shades of gray, with striking contrast and dimension, are commonplace. 


The versatility of the Princeton family of monitors gives the new generation (and 
present generation) of computers, the greatest autosynchronous horizontal/vetti- 
cal scan range combination available. The clarity of .28mm dot pitch. 1050x770 
display resolution. And the entire spectrum of color, with the ease and comfort 
that can only accompany an ergonomically designed monitor. 


Experience a world of unlimited vision. And the technology that's made our high 
level of quality, service, value and performance, second nature. Experience the Visible 
Edge. And see what we do best. For more information call (609) 683-1660 x 100. 
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Muicrosoft Excel 


The soul of 
the new machines. 
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The computer world was different 
five years ago. Chances are your 
business was, too. 

Software was limited by the limits 
of the old machines. Your work was 
limited by the limits of your software. 

Enter Microsoft Excel. 

It makes the new machines perform. 
With features that get the most from 
today’s high-speed processors and : 4 S ee ee 
high-resolution screens. I Ole \. Sov err = 


The new-generation 
spreadsheet. 

For the new-generation 

machines. 


Display worksheets and 
charts together. View and link them 
in an intuitive, commonsense way. 
Then check your work with an array of 
built-in auditing tools. 

Show exactly what those numbers 
mean with annual-report-quality spreadsheets. 

_ Add emphasis with typefaces, borders, and 
shading. Create vivid charts with just one keystroke. 
And produce stunning printouts. 

You don’t have to give up your old software. Microsoft Excel lets you load and save Lotus. 
1-2-3. files. Convert old macros. Record new ones. 

You'll be ready for tomorrow's software, too. Because Microsoft Excel has the same 
look and feel as OS/2 Presentation Manager from IBM and Microsoft. 

Take a visible leap forward in spreadsheet power, capability, and convenience. And see the 
visible improvement it brings to your bottom line. 


You've read the ad. Now see the movie. 
Now you can preview Microsoft Excel. In a brand-new video that 
shows it in action. 
It’s dramatic. It’s humorous. And it’ free. 
Call for your copy today: (800) 323-3577 ext. C55 
Ask for the Microsoft Excel video. Or visit your local Microsoft dealer. 
Find out why were backing every copy of Microsoft 
Excel with a money-back guarantee. 
See what our soul can do for your machine. 


Microsoft Excel = * 


Note: Video is free to the first 10,000 callers. After that, there’s a $10 charge, but you receive a complete refund when you get Microsoft Excel. Video offer good in continental U.S. only. 
Money-back guarantee good:on purchases made through March 31, 1988 and valid only in the U.S. and Canada. Some restrictions apply. 
Microsoft and the Microsoft logo are registered trademarks and The soul of the new machines is a trademark of Microsoft Corporation. 
Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. 
The output shown here was created using Microsoft Excel with Hewlett-Packarde LaserJet Plus and LaserJet 2000 printers equipped with the Microsoft Z font cartridge. 
Company names and data used in the output are fictitious. 
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Lightgate and Felix are trademarks of Lightgate, Inc. All other product names are trademarks of their manufacturers. 





THE WORLD ACCORDING TO FELIX. Everybody has their own taste in pointing devices. Some people get around just fine 
on the cursor Keys of a keyboard. |O fiten people like the feel of a mouse. Or a trackball because it stays put. Apostles of 
accuracy carry a torch for a tablet. Now comes Felix, which does in one square inch things a mouse, a trackball, or a tablet 
never dreamed of doing. Le you intuitively race through 1-2-3, PageMaker, Ventura Publisher, AutoCAD, DOS and other 
programs. Lets you teach your fingers to think for themselves. EF Glee is built around a single moving part. 'T Tite one at the end 
of your wrist. BE vestigate this story at your local computer dealer. Or contact Lightgate, 6300 Telegraph Avenue, Oakland, 


CA 94609. 800-426-5324. Jjelix. Post-mouse input device. Think with your hands. Circle 142 on Reader Service Card (DEALERS: 143) 
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PROBE’s menu 


eee OETA EE TIL IE 


elcome to your nightmare. Your company has bet 
the farm on your product. Your demonstration 
wowed the operating committee, and beta ship- 


_ ments were out on time. Then wham! 


All your beta customers seemed to call on the same day. 
“Your software is doing some really bizarre things, they say. 
Your credibility is at stake. Your profits are at stake. Your 
Sanity is at stake. 


THIS BUG’S FOR YOU 

_ You rack your brain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu- 
mented “features” in the software you’re linking to? And to 
top it off, your program is too big. The software debugger, 


your program and it’s symbol table can’t fit into memory at 


the same time. Opening a bicycle shop suddenly isn’t such a 
bad idea. 


THIS DEBUGGER’S FOR YOU 
_ Announcing the 386 PROBE™ Bugbuster, *from Atron. Nine 


of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers. Because they 


can set real-time breakpoints which instantly detect memory 
_reads and writes. 


Now, with the 386 PROBE, you have the capability to set a 


_ qualified breakpoint, so the breakpoint triggers only if the 
_ events are coming from the wrong procedures. So you don't 
have to be halted by breakpoints from legitimate areas. You * ~ 
-can even detect obscure, sequence-dependent problems by 
_ stopping a breakpoint only after a specific chain of events has 


occurred in a specific order. 


"Versions for COMPAQ, PS/2-80s and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK sr 49-8-985-8020 in 
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Then, so you can look at the cause of the robin, the 386. _ 


PROBE automatically stores the last 2K cycles of program — 


execution. Although other debuggers may trytodothe same __ 


thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. - 
Finally, 386 PROBE’s megabyte of hidden, write-protected _ 


memory stores your symbol table and debugger. So yourbug 
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Look at it this way. Nine of the top-ten software products in - 
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Hi-Res TARGA System 


he Personal Hardcopy 

System from Lasergraph- 
ics is acomplete graphics | 
system that lets you produce 
high-quality TARGA-format 
images on slide film, paper, 
and overhead transparencies. 
The system consists of the 
Rascol II controller board for 
the IBM PC and compatibles, 
the PFR (Personal Film Re- 
corder), and PPS (Personal 
Printing System). 

Using the Rascol II, the 
Personal Hardcopy System can 
generate color hard copy and 
slides of prerasterized images 
at any resolution produced by 
a variety of methods, including 
screen dumps and image cap- 
ture. Maximum resolution of 
the PFR is 4096 by 2731 
pixels by 24 colors. 

The PPS printer is a ther- 
mal-transfer printer with 
200- by 200-dot-per-inch res- 
olution. It produces color or 
black-and-white images with 
64 levels of gray for each of the 
three primary colors. 

The system works best 
with graphics packages that use 
TARGA-format files. It can 
also produce lower-resolution 
graphics from standard PC- 
compatible graphics software 
such as AutoCAD, Lotus 
1-2-3, and Freelance Plus. 
Price: $9995. 

Contact: Lasergraphics, 

17671 Cowan Ave., Irvine, CA 
92714, (714) 660-9497. | 
Inquiry 751. 


Unique-Looking 
Laptop from Amstrad 


ondon-based Amstrad 

(with a U.S. subsidiary in 
Irving, Texas) has introduced 
its PPC 640 and PPC 512 PC- 
compatible portables. Unlike 
most of the current laptops, 
where the screen pivots up 
from the keyboard, the Am- 


WHAT’S NEW 








strads are long and thin, with ~ 
a full-size 101-key keyboard 
that folds down from the sys- 
tem unit. The supertwist liq- 
uid-crystal screen—which has 
a true “television-style” aspect 
ratio—then pops up from in- 
side the system unit. 

Weighing 11% pounds, the 
PPC 640 and PPC 512 are both 
based on an 8086 running at 
8 MHz. As their names imply, 
they’re shipped with 640K 
bytes and 512K bytes of RAM, 
respectively. The PPC 640 
also has a built-in 2400-bit-per- 
second Hayes-compatible 
modem and comes with either 
single or dual 32-inch 720K- 
byte floppy disk drives. Soft- 
ware shipped with the system 
includes MS-DOS 3.3 and 
SoftKlone’s Mirror II tele- 
communications package. The 
PPC 512 comes with a single 
drive, MS-DOS 3.3, and no 
modem. 

Both models have five 
power options. They’ll run on 
AC, acar cigarette lighter, a 
rechargeable battery pack, or 


The Personal Hardcopy System creates hi-res images on film. 


even on 10 standard C-cell 
flashlight batteries. Serial, 
parallel, and RGB video ports 
are standard. 

Price: PPC 640 with single 
drive, $999; with dual drives, 
$1099; PPC 512, $799. 
Contact: Amstrad Inc., 1915 
Westridge Dr., Irving, TX 
75038, (214) 518-0668. 
Inquiry 752. 


Traveling Software 
Links Peripherals 


D esk-Link, a high-speed 
serial-transfer program, 
lets you share disk drives and 
printers between IBM PCs and 
compatibles, including lap- 
tops and networked computers. 

With ordinary serial ports 
and up to 100 feet of RJ-11 
wire, the company reports 
transfer speeds of up to 
115,000 bps. The program 
comes with universal cable for 
the IBM PC and compatibles 
and 25 feet of RJ-11 wire. 

To install Desk-Link, you 


SEND US YOUR NEW PRODUCT RELEASE 

We’d like to consider your product for publication. Send us full in- 
formation about it, including its price, ship date, and an address 
and telephone number where readers can get further information. 
Send to New Products Editor, BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Information contained in these items is 
based on manufacturers’ written statements and/or telephone inter- 
views with BYTE reporters. BYTE does not represent itself as hav- 
ing formally reviewed each product mentioned. 


run an install program on both 
computers and connect the 
cable. A pop-up menu lists the 
auxiliary devices including 
local or remote hard disks, 
floppies, and printers. You 
can select or change the de- 
vices by popping up a menu 
and pressing a key. Talk Box is 
a feature that you can pop up 
when you want to use another 
computer’s printer or disk. 
Price: $169.95. 

Contact: Traveling Software 
Inc., North Creek Corporate 
Center, 19310 North Creek 
Parkway, Bothell, WA 98011, 


(206) 483-8088. 


Inquiry 753. 


Extra Control 


D elta Technology’s mem- 
ory manager Extra gives 
you control over your mem- 
ory-resident programs by let- 
ting you set up a menu and 
access up to 26 programs while 
using the RAM of only one. 

It operates by transferring each 
terminate-and-stay-resident 
(TSR) program from memory 
to disk. The program orga- 
nizes your TSRs in a menu that 
you can define. 

The program is menu- 
driven and offers hot-key oper- 
ation, mouse support, and 
customizable screens. 

Extra runs on the IBM PC, 
XT, AT, and compatibles, in- 
cluding the PS/2s. You’ll 
need at least 256K bytes of 
RAM, a hard disk drive, 
either a 3%- or 54-inch floppy 
disk drive, and DOS 2.0 or 
higher. Extra runs with a color 
or monochrome monitor and 
is not copy-protected. 

Price: $99. 

Contact: Delta Technology 
International, 1621 Westgate 
Rd., Eau Claire, WI 54703, 
(800) 242-6368; in Wisconsin, 
(715) 832-7575. 

Inquiry 754. 


continued 
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Lotus Agenda 


genda, a personal in- 

formation manager from 
Lotus, lets you enter a series 
of thoughts or items, which you 
can then categorize and view 
in various ways. Agenda also 
automatically categorizes 
items. It will run on the IBM 
PC and compatibles and on 
the PS/2 family of computers, 
with versions for both DOS 
and OS/2. 

Lotus calls Agenda an 
“‘item/category database.” It 
allows you to type in a free- 
form series of items. Each item 
can be up to 350 characters 
long; you can attach “notes” 
up to 10K bytes long to each 
item. After you enter an item, 
you have the option of placing 
it in one or more categories. 

An interesting thing about 
Agenda is that it can match 
category names with the con- 
tents of an item. If it finds a 
match, Agenda can automati- 
cally group that item under a 
matching category. 

You can control how tight 
the match must be, and you can 
designate synonyms for cate- 
gory names. You can also enter 
rules pertaining to the 
categorization. 

You can check the items 
you’ve entered by using a fea- 
ture called a “view,” which 
is analogous to a report in a 
standard database. You can 
construct a view by arranging 
the items and categories into 
a row-and-column format. You 
can set up a view showing 
each item you’ve entered, 
along with each company 
category (if any) that you’ve 
assigned to that category. 

You can also set up another 
view showing each company 
name, with all the associated 
items below it. 

Price: $395. 

Contact: Lotus Development 
Corp., 55 Cambridge Parkway, 
Cambridge, MA 02142, 

(617) 577-8500. 

Inquiry 755. 





Lotus’ personal information manager. 





Hardware-Compatible 
VGA Board 


verex Systems says its 

EVGA graphics adapter 
for the IBM PC and compat- 
ibles—using a custom applica- 
tion-specific integrated cir- 
cuit—is fully compatible with 
all 17 VGA modes at the 
hardware-register level, not 
just at the BIOS level. The 
board hooks up to any PS/2- 
compatible analog monitor. 

The EVGA will also sup- 

port EGA, RGB, and mono- 
chrome monitors and their re- 
spective software drivers. The 
board comes with both 9-pin 


(digital) and 15-pin (analog) 


monitor connectors. 

Price: $399. 

Contact: Everex, 48431 Mil- 
mont Dr., Fremont, CA 
94538, (800) 821-0806; in 
California, (800) 821-0807. 
Inquiry 756. 


Microsoft’s Pageview 


Pzecview. from Micro- 
soft, isa WYSIWYG 
(what you see is what you 
get) page-preview and graph- 
ics-integration program that 
runs with Word in a windows 
environment. To use Page- 
view’s graphics capabilities, 
you need Windows 2.0 or 
Windows/386. You can insert 
graphics from other applica- 
tions programs and move, re- 
size, and preview them on- 
screen. 

Pageview runs on the IBM 


PC and compatibles and on the 
PS/2s. You need 512K bytes 
of RAM (640K bytes is recom- 
mended), DOS 3.0 or higher, 
and Word 3.0 or higher. 

Price: $49.95. 

Contact: Microsoft Corp., 
16011 Northeast 36th Way, 
P.O. Box 97017, Redmond, 
WA 98073-9717, (206) 882- 
8080. 

Inquiry 757. 





Ultra-Res Graphics 
from Texas 


he Genesis 1280 is the 

latest incarnation of Na- 
tional Design’s ultra-high- 
resolution graphics board. It 
uses Texas Instruments’ high- 
powered TMS34010 graphics 
processor, handles resolu- 
tions of up to 1280 by 1024 
pixels by 8 colors, and fits 
into a full-length slot in any 
PC AT or compatible. 

Fully compatible with the 
Genesis 1024 graphics card, 
you can program the Genesis 
1280 for virtually any analog 
RGB monitor up to the moni- 
tor’s maximum resolution. 
The 1280 comes with 4 
megabytes of on-board RAM 
(expandable to 32 megabytes 
on the card). 

Graphics interfaces avail- 
able for the board include the 
Texas Instruments Develop- 
ment Toolkit, Metagraphics’ 
MetaWindows, Nova Graph- 


ics International’s Nova CGI, 
and GSS’ DGIS and CGI in- 
terfaces. EGA emulation is 
optional. 

Price: $2995. 

Contact: National Design 
Inc., 9171 Capital of Texas 
Highway N, Austin Bldg., 
Suite 230, Austin, TX 78759, 
(512) 343-5031. 

Inquiry 758. 





A Nonemmissive 
Monitor 


or those who still have 

doubts about the long-term 
safety of standard personal- 
computer monitors, even with 
lead-impregnated glass fil- 


_ters, a company named ASK 


LCD has a new liquid-crystal 
flat-screen monitor. 

Because it uses a blue 
supertwist LCD, the Flat- 
Screen doesn’t emit any radi- 
ation. The screen measures 12 
inches diagonally. Its low 
weight (3 pounds) and low vol- 
ume (5 percent of a standard 
monitor) are additional 
advantages. 

The CGA-compatible Flat- 
Screen comes mounted on an 
“ergo-arm,” a flexible arm 
that mounts the screen above 
your desk and lets you swivel 
the Flat-Screen up to 180 de- 
grees and tilt it up to 120 de- 
grees. An optional wall-mount- 
ing bracket is also available. 

ASK LCD says that besides 
its lack of radiation, the screen 
is much easier on the eyes 
than standard monitors. For se- 
curity-conscious organiza- 
tions, its display can’t be 
picked up by sophisticated RF 
surveillance devices. 

The Flat-Screen comes in 
two different configurations: 
one for the IBM PC and com- 
patibles, and another that 
works with several laptops in- 
cluding the Toshiba T1100 
Plus, Olivetti M15, and Ze- 
nith Z-181. 

Price: IBM PC-compatible 
version, $1150; portable com- 
puter version, $1050. 
Contact: ASK LCD Inc., 5 
Dunwoody Park, Suite 116, 
Atlanta, GA 30338, (404) 
399-5208. 

Inquiry 759. 
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WHAT’S NEW 





Low-Cost Multiuser 
System 


he Kowin Three is a 

multiuser, multitasking 
computer system that runs 
Unix V.3 and comes complete 
with most of the software 
needed for a small business to 
get started in computeriza- 
tion. The combination host 
computer/workstation is 
based on a 68020 processor, 
with dual 68000 processors 
providing peripheral process- 
ing. It has a 12-inch mono- 
chrome display and an inte- 
grated telephone handset and 
built-in modem. 

Internally, there’s a 40- 
megabyte hard disk, a 1.2- 
megabyte 54-inch floppy 
- disk drive, 4.5 megabytes of 
RAM, a network controller, 
four network ports, three RS- 
232C ports, and an ST-506 
port. 

Because the system is de- 
signed for business users with 
limited computer expertise, 
the Unix V.3 system is hidden 
by an interface shell. There 
are four template levels for the 
15 function keys on the 101- 
key keyboard, giving a total of 
60 preprogrammed function 
keys. Applications software 
shipped with the system in- 
cludes voice/data communica- 
tions, electronic mail, word 
processing, networking, forms 
management, graphics, cal- 
endar/scheduling, a calculator, 
a notepad, and a phone 
directory/dialer. 

Each host/workstation can 
accommodate up to 32 work- 
stations. Each workstation in- 
cludes a 12-inch monochrome 
monitor, a telephone with au- 
todialer, 64K bytes of display 
memory, a network port, and 
two RS-232C ports. 

Price: Host/workstation, 
$11,990; workstation, $1190. 
Contact: Kowin Computer 
Corp., Kowin Bldg., 830 
North Wilcox, Montebello, 
CA 90640, (800) 445-6946; in 
California, (800) 225-6946. 
Inquiry 760. | 





The Kowin Three uses a 68020 and dual 68000s. 





Zenith Upgrades 
Laptop 


enith Data Systems now 

has a 20-megabyte hard 
disk version of its popular 
laptop. And the twist in this 
model has nothing to do with 
the supertwist LCD display. 
Zenith is using a new CMOS- 


based hard disk controller 


along with run-length-limited 
(RLL) encoding on the hard 
disk. 

The low-power consump- 
tion of the CMOS controller 
(70 percent less than a stan- 
dard NMOS-based board), 
coupled with the efficient 
coding of RLL has resulted in, 
according to Zenith, the lon- 
gest battery life for a hard disk 
laptop in the industry. Zenith 
is Claiming the Z-183 will run 
up to 3 hours with the stan- 
dard 2.5-ampere-hour re- 
chargeable battery. An op- 
tional 4-ampere-hour battery 
($129) extends the running 
time to 5 hours, according to 
Zenith. 

The running times are 
based on the company’s own 
benchmark with a 20 percent 
disk-access frequency, and 
with both continuous back- 
lighting and hard disk power 
on. You can extend the run- 
ning time even further by turn- 
ing the backlighting off, and 
you can set the hard disk to 
automatically power down 
after from 1 second to 5 min- 
utes of non-use. 


At the same time it intro- 
duced the 20-megabyte ver- 
sion, Zenith reduced the list 
price of the 10-megabyte ver- 
sion of the Z-183 from $3499 
to $3199. (The 10-megabyte 
version uses neither the 
CMOS controller nor RLL en- 
coding.) Zenith will also 
offer an upgrade kit that will 
upgrade current 10-megabyte 
Z-183s to 20 megabytes with 
the new controller. A com- 
pany spokesperson says a price 
on the upgrade hasn’t been 
set yet. 

Price: $3599. 

Contact: Zenith Data Sys- 
tems, 1000 Milwaukee Ave., 
Glenview, IL 60025, (800) 
842-9000. 

Inquiry 761. 


Animation Program 
for AutoCAD 


yo Wciines an animation 
program from Autodesk, 
generates animation se- 
quences of AutoCAD drawings 
and AutoShade renderings. 
The program will be available 
in the first quarter of 1988 
and will be priced at under 
$500, according to Autodesk. 
AutoFlex generates a series 
of user-defined “camera posi- 
tions” into a set of frames, 
which can be replayed as an an- 
imated movie. You can define 


camera positions, focal points, 
and other geometric proper- 
ties of the viewing orientation. 
You can also create kinetic 
animation with AutoFlex, 
which allows you to represent 
the motion of a moving ma- 
chine part, for example. 
However, you cannot specify 
the number of frames per sec- 
ond. AutoFlex compiles the 
frame sequence into a com- 
pressed file structure, using 
only about 5 percent of the 
original file space of each 
stored frame. The initial re- 
lease of AutoFlex will support 
only the EGA graphics 
standard. 
Price: Under $500. 
Contact: Autodesk, 2320 
Marinship Way, Sausalito, CA 
94965, (415) 332-2344. 
Inquiry 762. 


Mite-E. Mail 


ite-E. Mail, a data com- 

munications program that 
allows access to Telex, elec- 
tronic mail, and on-line sys- 
tems, runs with EIT’s Fax 
modem. The program uses 
EIT’s graphics windows soft- 
ware environment, automati- 
cally dialing asynchronous 
modems. The program in- 
cludes auto-log-on and com- 
mand sequences to a variety of 
services. It also includes a 
terminal mode for direct, inter- 
active transmissions. 

Mite-E. Mail supports 
Mite, XMODEM, YMODEM, 
and Kermit file-transfer pro- 
tocols. It includes a command- 
line operating mode and a 
programming language that 
automates common commu- 
nications procedures. 

The program runs on the 
IBM PC, XT, AT, and compat- 
ibles with a 300-, 1200-, or 
2400-bps asynchronous 
modem; an EIT Fax modem; 
and a graphics display adapter. 
It requires 640K bytes of 
RAM and DOS 3.0 or higher. 
Price: $179. 

Contact: Electronic Informa- 
tion Technology, 25 Just Rd., 
Fairfield, NJ 07006, (201) 
227-1447. 

Inquiry 763. 


continued 
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A GEM ofa Deal 


Free Software from Genoa! For a limited time 
only, every SuperEGA HiRest™ card comes with LATEST EXPORTS 
a FREE copy of GEM Graph™—the popular YEAR END FIGURES 
business graphics package that normally retails 
for $249! 

What a combination—a quick, easy way to 
turn your spreadsheets and database files into 
stunning graphs, and SuperEGA HiRest the 
only Multisync-compatible 16-color EGA card 
with 800 x 600 resolution! 

What can you do with the graphics card 
that brings you a full-page, readable display for esac cr cea 
Desktop Publishing? Run your spreadsheets in , Pesnmodil? oa 
132 x 60 columns. Run most VGA applications. 
Run Ventura” Pagemaker,” AutoCAD,” Windows,” 
and more—all in dazzling 800 x 600 resolution! Free GEM Graph Software with every 

Get in on Genoa’s GEM of a deal! For the dealer 
nearest you, contact: Genoa Systems Corpora- cae nent ; se -acicgaee se — 
tion, 73 E. Trimble Road, San Jose, CA 95131 cae a feéi 2 P 
FAX: 408-434-0997 Telex: 172319 
Telephone: 408-432-9090 


©1987 Genoa Systems Corporation 
Offer begins October 1, 1987 and applies to SuperEGA HiRes and SuperEGA HiRest. 
SuperEGA HiRes and SuperEGA HiRest are trademarks of Genoa Systems Corporation. 


GEM Graph is a trademark of Digital Research, Inc. Multisync—NEC Home Electronics; 


SYSTEMS CORPORATION ee 
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Presentation 
Graphics Package 
for Windows 2.0 


Ppixe is a low-cost presen- 
tation graphics program 
from Zenographics that runs 
under Windows 2.0. The pack- 
age features interactive edit- 
ing of graph values and attri- 
butes directly on the graph. 
Working with a bar graph, for 
example, you can change a 
value on either axis, and the 
graph is automatically re- 
scaled. You can also alter the 
size of a bar or curve using 
the mouse; the new value of the 
curve is displayed in a win- 
dow in the corner of the screen. 
Another interesting feature 
of Pixie is the use of “mode- 
less” dialog boxes, which re- 
flect object selections in the 
dialog box simultaneously on 
the graph. Pixie also uses the 
Windows 2.0 clipboard, let- 
ting you cut and paste images 
that conform to data struc- 
tures supported by Windows 
2.0. This means that you can 
use Pixie to dress up clip art or 
to add text and charts to other 
graphic images. Pixie includes 
a built-in text processor and 
font library and a standard pal- 
ette of 98 colors (user-defin- 
able colors of up to 16 million). 
Pixie will ship this month. 
It represents the low end of 
Zenographics’ line of presen- 
tation-quality business graphics 
software, according to the 
company. The program is com- 
patible with Mirage .IIMA 
files and supports a device 
driver for sending data to 
slide-making service bureaus. 
Price: $195. 
Contact: Zenographics, 
19752 MacArthur Blvd., Suite 
250, Irvine, CA 92715-9976, 
(714) 851-6352. 
Inquiry 764. 


A Faster Clipper 


lipper Summer ’87, a 

new version of the dBASE 
compiler, is significantly 
faster in compilation and exe- 
cution times than the original 
and contains many new com- 
mands and functions along 
with entirely rewritten 
documentation. 


WHAT’S NEW 


Percentage of power generated 
_ by nuclear plants, top 
ten countries 





Pixie running under Windows 2.0. 


The new version also in- 
cludes low-level file access, ex- 
panded string-handling capa- 
bilities, a rewritten debugger, 
and new utilities. It can use 
the DOS 3.3 capability to open 
250 files per process. Clipper 
Summer ’87 runs on the IBM 
PC, XT, AT, and compat- 
ibles with 256K bytes of RAM, 
a hard disk drive or dual 
floppy disk drives, and DOS 
2.2 or higher. 

Price: $695. 

Contact: Nantucket Corp., 
12555 West Jefferson Blvd. , 
Suite 300, Los Angeles, CA 
90066, (213) 390-7923. 
Inquiry 765. 


68000-based Single- 


Board Computer 


he MS68K Single Board 

Computer is a complete 
68000-based system on a 54- 
by 8-inch board. Besides its 
8-MHz processor, the system 
has 256K bytes of RAM (ex- 
pandable to 512K bytes), and 
up to 128K bytes of EPROM. 
There are also two serial 
ports, a parallel port, and a 
floppy disk controller. 

Also on the board is a 
socket for a SCSI protocol con- 
troller, as well as an expan- 
sion bus. The MS68K requires 
only +5 VDC power, and it 
comes with ROM-based moni- 
tor software that contains a 


line assembler, disassembler, 
and a debugger. 

Price: $249.95. 

Contact: Marion Systems 
Corp., 1317 Fifth St., Suite 
301, Santa Monica, CA 


90401, (213) 451-8910. 


Inquiry 766. 


Mac II Data Acquisition 


W Instruments has a 

new line of hardware and 
software to handle all aspects 
of data acquisition, data analy- 
sis, and external control ap- 
plications on the Macintosh II. 
The MacADIOS II (which 
stands for Macintosh analog/ 
digital input/output system) is 
a 10-board set that connects the 
Mac II to the outside world 
through a number of analog 
and digital channels. 

The master MacADIOS II 
card can sample 12-bit data 
through one channel at 
142,000 samples per second. 
Conversion time is 5 micro- 
seconds with +/— 0.02 per- 
cent accuracy. The software- 
programmable instrumentation 
amplifier has three gain set- 
tings: 1, 10, and 100 V/V. The 
AM9513A counter/timer 
chip has five 16-bit event 
counters. 

You can attach nine 
daughterboards, which provide 
a variety of I/O functions, to 
the master board. Available 
software includes Mac- 
ADIOS Manager II for nonpro- 





grammers. If you’re a more 
experienced bit jockey, you can 
program MacADIOS through 
any of half a dozen program- 
ming languages. 

Price: $1500 to $10,000. 
Contact: GW Instruments 
Inc., P.O. Box 2145, Cam- 
bridge, MA 02141, (617) 
625-4096. 

Inquiry 767. 


Multifeature Laser 


he price of midrange 

laser printers, usually 
packed with standard fea- 
tures, continues to fall. A case 
in point is Kyocera Unison’s 
F-1000A printer. This 10- 
page-per-minute printer has 
79 resident fonts, including 8 
foreign-language character 
sets. 

Included with the printer 
are 512K bytes of RAM (ex- 
pandable to 1.5 megabytes) 
and both parallel and serial 
ports. The F-1000A emulates 
seven printers, including the 
Diablo 630, Qume Sprint II, 
NEC Spinwriter, IBM Graph- 
ics Printer, Epson FX-80, 
Hewlett-Packard LaserJet II, 
and a generic line printer. 

The printer has two card 
slots that accept customized IC 
cards, each of which store 
personalized logos, business 
forms, and even signatures. If 
you want to prepare cards, 
you’ll need the optional Font/ 
Logo Master software ($300) 
and the IC Card Burner Kit 
($500). Blank IC cards are $55 
each. 

Like other Kyocera laser 
printers, the F-1000A includes 
the Prescribe printer-com- 
mand language, which accepts 
commands in straight ASCII. 
The printer has a 250-sheet 
feed cassette. 

Price: $2895. 

Contact: Kyocera Unison 
Inc., 3165 Adeline St., Berke- 
ley, CA 94703, (415) 848- 
6680. 

Inquiry 768. 


continued 
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Wrong. 


It’s not the name on the tip of your tongue. 

But it’s the name that soon will be: Logitech. 

In our short history, we’ve manufactured over 750,000 mice. More than any 
other company in the world. 

And we've supplied more mouse hardware, software and firmware to more major 
OEM's than anyone else. 

And along the way, we've earned a reputation for our technological know-how 
in all facets of mouse production. That's because we design and manufacture our mice 
ourselves. We even publish our own software. 

The result: A better, less expensive mouse. Which, when combined with our very 
affordable software, provides a complete solution for almost any graphics need. 

But our achievements of the past are only a stepping stone for the future. Which is 
why we’ ve ve designed the new LOGITECH Series 2 Mouse. It’s 100% compatible with the 
latest IBM Personal System 2” And it plugs right into the 
mouse port, freeing the serial port for laser shales and 
other peripherals. 

The LOGITECH Series 2 Mouse also offers superior 
hardware, and an ergonomic 2-button design which feels 
great to the hand. Plus it incorporates opto-mechanical 
LOGITECH SERIES 2 MOUSE with Plus technology, providing long-term reliability and excellent 


SONWONE 5.25 c.948 Bass tid 6a wh wh ores $99 

Our new mouse is 100% compatible with IBM. Plus i 
Software includes driver, el i tal pop-up resol ution. 
menu system, Point and Click Shell for 1-2-3." a 


Point, the mouse-based text editor. And like all Logitech products, the new LOGITECH 
Series 2 Mouse is an excellent value for the dollar. Especially since it comes with our 
Plus Software, which makes our mouse even easier to use. 

If you want more information about our products or the name of the dealer 
nearest you, call 800-231-7717 (800-552-8885 in California) or write: Logitech, Inc., 
6505 Kaiser Drive, Fremont, CA 94555. In Europe, call 41-21-869-9656. 


Now, once again, who do you think of as the LOG ITECCH 
world’s largest manufacturer of mice? Right! ee 


BLOGIPANT SET BLOGICADD: 


Generic CADD with LOGLMOUSE® (7 








Bloc Publisher Mouse 





H MOUSE with Plus Software... . $119 — ao 
LOGITECH MOUSE with Plus Soft GRC) Cn Rlecken | 


Consistently the reviewers’ favorites, our Bus and Fromthe Wercé Leechg Mose Excers 

Serial mouse products come complete with our Plus 

Software, which includes driver, Logimenu pro- LOGITECH’S COMPLETE LOGITECH’S COMPLETE PAINT LOGITECH’S COMPLETE CADD 

grammable pop-up menu system, Point and Click PUBLISHING SOLUTION .... $179 SOLUTION. ... sean ces $149 SOLITON 4-6 brie fais $189 

Shell for Lotus 1-2-3," and Point, the mouse-based Mouse, Plus Software and PUBLISHER With Mouse, Plus Software and For beginner to advanced, it’s a 

text editor. software. Produces high-impact, pro- LOGIPAINT. Creates files that complete solution for dimensioned 
fessional looking documents. Design move easily into both LOGICADD line drawing and CADD. Package 
templates make page layout easy. For and Publisher documents. stan ics Plus Software, and 

Circle 149 on Reader Service Card Degen ne Gener: pute 


(DEALERS: 150) Personal System/2 is a trademark of International Business Machines, Corp. Lotus 1-2-3 is a trademark of Lotus Development Corp. 





GRID Adds 
High-Powered Laptops 


RiD Systems has broad- 

ened its product line with 
laptops based on the 80286 
and 80386 processors. The 
GRiDCase 1500 Series com- 
puters weigh about 12 pounds 
apiece. GRiD claims that the 
units are the only battery- 
powered 286 and 386 laptops. 

Standard features of the 
AT-compatible 1500 series in- 
clude a 10-inch diagonal 
supertwist backlit LCD screen, 
1 megabyte of RAM (expand- 
able to 8 megabytes), two 1.44- 
megabyte 34-inch internal 
floppy disk drives, and up to 
512K-byte ROM packs. 

Options for the 1500 series 
include two different gas- 
plasma displays, 10-, 20-, or 
40-megabyte internal hard 
drives, a math coprocessor, 
an internal modem, and a re- 
chargeable battery pack. 

The Model 1520 uses an 
80C286 processor running at 
10 MHz, while the Model 
1530 has an 80C386 processor 
running at 12.5 MHz. 

Price: 1520, $3495; 1530, 
$4695. 

Contact: GRiD Systems 
Corp., 47211 Lakeview Blvd., 
Fremont, CA 94538, (415) 
656-4700. 

Inquiry 769. 


PS/2 External 
525 Drive 


D elkin Devices’ 525 Extra 
is a compact, low-cost ex- 
ternal 54-inch floppy disk 
drive for all models of the IBM 
PS/2 series. The drive simply 
plugs into an existing connector 
inside the PS/2; it gets its 
power from the computer. 
Measuring 9 by 6 by 2% 
inches, the 525 Extra installs 
in about 5 minutes with a 
standard screwdriver. It allows 
the PS/2 machines to read, 
write, and format standard 
360K-byte floppy disks. 
Price: $325. 
Contact: Delkin Devices 
U.S.A., 4655 Cass St., Suite 
306, San Diego, CA 92109, 
(619) 273-8086. 
Inquiry 770. 


WHAT’S NEW 





Datavue has 386 
Transportable 


nd yet another entry in 

the growing list of 80386- 
based transportable systems 
comes from Datavue. Adding 
to its extensive line of laptop, 
portable, and transportable 
computers, its power-user 
system—called the 
Smoke386—will be available 
in both a 16-MHz system with 
a 40-megabyte hard disk 
drive and a 20-MHz version 


with a 100-megabyte hard 


disk drive. A company spokes- 
person says both will be avail- 
able by the end of March. 

The Smoke386 will run on 
AC power only. The unit’s ap- 
pearance is similar to the 
Datavue 25—the company’s 
first portable. It has a vertical 
configuration and an appear- 
ance that some have com- 
pared with an electric toaster. 
Departing from screen types 
of previous Datavue portables, 
the unit uses a backlit twisted 
nematic LCD display with a 1- 
to-1 aspect ratio and a black- 
on-white (or inverse) VGA- 
type display featuring a 


resolution of 640 by 480 pixels. 


The Smoke386 will come 
Standard with 2 megabytes of 
RAM, expandable to 8 mega- 
bytes. Besides the hard disk 
drives mentioned above, sev- 
eral different floppy disk drive 
configurations are available, 
including single or dual 1.44- 


The GRiDCase 1500 comes with an 80286 or an 80386. 


megabyte 34-inch floppy 
disk drives, as well a 1.2- 
megabyte 54-inch floppy 
disk drive. 

Weighing about 16 pounds, 
the Smoke386 can handle two 
full-size IBM PC or AT ex- 
pansion cards with an optional 
expansion chassis that mounts 
on the bottom of the unit. The 
box does add to the size, but 
the computer remains easily 
transportable. 


- Price: 16-MHz version, 


$4995; 20-MHz version, price 
not yet available. 

Contact: Datavue, One Meca 
Way, Norcross, GA 30093- 
2919, (404) 564-5555. 
Inquiry 771. 


Operating System 
for PS/2s 


Q uantum has a version of 
its QNX operating system 
for the IBM PS/2 family. The 
program provides 150 concur- 
rent tasks in a protected- 
mode environment and 64 tasks 
in real mode. Quantum re- 
ports that QNX performs 3800 
task switches per second in 
real mode and 2816 in pro- 
tected mode on the Model 50. 
The operating system pro- 
vides up to 32 serial ports and 
can handle files up to 1 tera- 
byte (a trillion bytes), accord- 
ing to Quantum. Running 
Quantum’s DOS-emulator pro- 
gram, QDOS II, provides 
DOS compatibility. 
Price: $450. 
Contact: Quantum Software 





Systems Ltd., 175 Terrence 
Matthews Crescent, Kanata 
South Business Park, Kanata, 
Ontario, Canada K2M 1W8, 
(613) 591-0931. 

Inquiry 772. 


NEC MultiSync in 
Monochrome 


EC Home Electronics, 
whose MultiSync color 
monitors started a minor rev- 
olution in color graphics, has 
introduced a monochrome 
version. The “GS” in Multi- 
Sync GS stands for gray 
scale, and that’s how it displays 
colors—in up to 64 shades of 
gray. It’s available in green, 
amber, and paper-white 
phosphor models. 

The MultiSync GS has a 
13-inch diagonal screen and is 
NEC’s first monochrome 
monitor. The unit works with 
all IBM PC-compatible 
graphics adapters, and the 
monitor’s input is switchable 
between analog and digital. 
MDA and Hercules inputs are 
displayed as 3 levels of gray, 
CGA as 13 levels, EGA and 
EGA-plus as 64 levels, and 
MCGA and VGA depend on 
the mode. 

The monitor’s maximum 
resolution is 720 by 480 pixels. 
The scan rate, which auto- 
matically adjusts to the graph- 
ics adapter being used, is 
15.7 to 31.5 KHz horizontal 
and 49.6 to 70 KHz vertical. 
Its screen is nonglare, with a 
flat CRT and square corners. 

Why a monochrome Multi- 
Sync? An NEC spokesperson 
says the company’s market 
research showed a need for 
MultiSync features in many 
business environments, but the 
cost of the color monitors 
coupled with often-tight bud- 
gets meant that workers who 
needed MultiSync features 
often didn’t get them. 

Price: $279. | 
Contact: NEC Home Elec- 
tronics U.S.A., Computer 
Products Division, 1255 
Michael Dr., Wood Dale, IL 
60191, (312) 860-9500. 
Inquiry 773. 
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SHOW AND TELL 





Introducing The Complete Personal Communications™ family: hand scanner, fax and personal voice mail for your PC. 




















SCAN IT 


en pase 
how and tell. They é 

were the first 

communications skills 
you used. Isn’t it time to get 
more from your personal 
computer than word 
processing, spreadsheets and 
databases? Now you can put 
on a SHOW with The 
Complete Hand Scanner™ 
accessory. 

Desktop publishing will 
never be the same. For only 
$249 you can capture logos, 
signatures and photographs into’ 
popular graphics programs. The 
Soft Stationery™ program 
included with the scanner lets 
you merge text and graphics as 
easy as point-and-click. 

Scan a 2% inch wide image 
at a resolution of 200 dots per 
inch. Merge it. Crop it. Rotate 
it. Insert it. Scale it. Color it. 
Then print it with your dot- 
matrix or laser printer. You can 
even... 





For only $499 you can forget 
the dedicated phone line and 
long walk to the fax room. 
Introducing your personal 
facsimile machine: The 
Complete FAX™ board. 

With CGA, EGA or 
Hercules-compatible graphics, 
you can instantly view 
incoming faxes on your PC’s 
screen. Then save them to disk 
or print them on most dot- 
matrix or laser printers. 

Create faxes with your 
favorite word processor and 


-computer graphics program. 
Send them to any Group III fax 
machine in the world. And you 















can scan in your signature with 
The Complete Hand Scanner. 

Background CFAX™ 
software is always ready to send 
and receive faxes without 
interrupting the other PC 
programs you're using. You can 
even schedule outgoing faxes to 
take advantage of lower late- 
night phone rates for 





Now you can 
have voice 
mail and 
facsimile on 
the same 
phone line. 






transmission to 
distribution lists all over 
the world. And CFAX is 
so smart, it can share 
the same phone line 
when you. . 


TURN YOUR PC 
INTO THE 
WORLD’S 
SMARTEST 
ANSWERING 
MACHINE 


The SHOW wouldn’t be 
complete without the TELL. 
We started the whole 
personal communications 
revolution with our $349 
best-selling Complete 
Answering Machine™ 
(CAM™) personal voice 
mail system. 

Why irritate 
people by making 
them talk to a dumb 
answering machine? Give 
frequent callers their own voice 
mailboxes. Tell callers your 
computer will transfer them to 
another extension or track you | 
down to deliver their messages. 

Because it runs in 
background, CAM won't 
disturb anything else you’re 





Use our new ProocAM™ 


doing on your PC. And the 


business possibilities for CAMs 
are endless. 

With up to four phone lines 
and CAM boards, you can turn 
a dedicated PC into your most 
dedicated employee. 


development system to create 
order entry, catalog inquiry, 
customer service or other voice- 
response applications. 

Teach your PC to show and 
tell, call (800)634-5558 for the 
name of the dealer nearest you.* 





ce a? 


More from your personal computer 


— a 521 Cottonwood Drive @ Milpitas, California 95035 
a a ‘ (800)634-5558 @ (408)434-0145 @ FAX (408)434-1048 





*The Complete PC products are available at MicroAge Computer Stores and other quality 
resellers. To order by phone, call R + R Direct at (800)654-7587. 


Copyright © 1987 by The Complete PC, Inc. The Complete PC, Complete Personal Communications, CPC, The Complete FAX, CFAX, The Complete Hand Scanner, Soft Stationery, The Complete Answering 
Machine, CAM and ProCAM are trademarks of The Complete PC. The other companies mentioned own numerous registered trademarks. TRBA 
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PageMaker 3.0 


mong other features, 

PageMaker 3.0 will pro- 
vide automatic text flow 
throughout a document, auto- 
matic text wraparound of ir- 
regularly shaped graphics, sup- 
port for color, image controls 
for scanned photographs and 
bit-mapped illustrations, 
user-definable style sheets, and 
20 page-design templates. 

The image-control feature 
lets you control brightness, ad- 
just contrast between an ob- 
ject and its background, define 
the angle and density of an 
image’s lines and dots to create 
special effects, and easily 
modify images. 

With version 3.0, new 
pages are automatically created 
for text overflow, and a Snap 
to Rulers command for pre- 
cise alignment has been 
added. You can also import 
tagged formats from word- 
processing, database, and 
spreadsheet applications. 

The new version of Page- 
Maker will require a Windows- 
compatible PC AT or PS/2 
that has at least a 10-megabyte 
hard disk drive. 

Price: $795. 

Contact: Aldus Corp., 411 
First Ave. S, Suite 200, Seat- 
tle, WA 98104, (206) 628- 
2375. 

Inquiry 774. 


80386 Computer Kit 


: n one or two evenings of 
simple assembly work, you 
can build yourself a high- 
powered computer system with 
Heath’s H-386 kit. Based on 
an 80386 processor running at 
16 MHz, the standard H-386 
kit also includes a 1.2-mega- 
byte 54-inch floppy disk 
drive, a combination floppy/ 
hard disk controller, serial 
and parallel ports, ROM-based 
diagnostics, and a 101-key 
keyboard. 

The Heath Z-449 video 
board that comes with it is 
EGA-, CGA-, and MDA- 
compatible. Software includes 
Zenith’s MS-DOS 3.2+ and 
Integrated 7+, an integrated 
software package that in- 
cludes a spreadsheet, word 


WHAT’S NEW 


processor, database manager, 
graphics, and communications. 
You don’t need any special 
tools or skills to put the H-386 
together. No soldering is re- 
quired, and the completed sys- 
tem has five full-length open 
slots. Options include hard disk 
drives, additional floppy disk 
drives, and monochrome or 
color monitors. 
Price: $3349.95. 
Contact: To obtain kit, write 
to the Heath Company, Dept. 
350-010, Hilltop Rd., Benton 
Harbor, MI 49022. 
Inquiry 775. 


Lotus 1-2-3 Add-on 
Relational Database 


indjammer Software 

believes that its product, 
Nex View, is the first rela- 
tional spreadsheet program. 
The Lotus 1-2-3 add-on gives 
you access to data in spread- 
sheets without having to write 
any special formulas. You 
can consolidate a number of 
spreadsheets into one and 
work on up to 10 windows si- 
multaneously. The program 
formats reports and lets you 
bring entries from one 
spreadsheet to another. 

Nex View runs on the IBM 
PC XT and compatibles with 
640K bytes of RAM, a mono- 
chrome or color monitor, and a 
hard disk drive. 

Price: $595. 

Contact: Windjammer Soft- 
ware Inc., 567 Park Ave., 
Scotch Plains, NJ 07076, 
(201) 322-6363. 

Inquiry 776. 


Transportable Wide- 


Carriage Printer 


iconix, a subsidiary of 

Eastman Kodak, now has 
a wide-carriage version of its 
transportable printer. The 
Diconix 300W takes paper up 
to 14.8 inches wide, measures 
3 by 9 by 19 inches, and 
weighs just 12 pounds. 

The printer uses ink-jet 
technology and has a rated 
noise level of only 48 deci- 
bels. Draft print speeds are 


310 cps (elite) and 258 cps 
(pica); near-letter-quality mode 
prints at 73 cps (elite) and 61 
cps (pica); and letter-quality 
mode prints at 48 cps (elite) 
and 40 cps (pica). A condensed 
draft-quality mode is also 
available, and the printer can 
print full-size graphics at 192 
by 192 dots per inch. 
Emulating the IBM Pro- 
printer, IBM Quietwriter, and 
the Epson FX-85/100 
printers, the Diconix 300W is 
available in both parallel and 
serial models. 
Price: $749. 
Contact: Diconix Inc., 3100 
Research Blvd., Dayton, OH 
45420, (800) 342-6649. 
Inquiry 777. 


Skok Announces CAD 


Programs 


kok Systems began ship- 

ping four new drawing 
programs in December. The 
first, Drawbase HLR, is a 
hidden line-removal program 
that works with other Draw- 
base software. 

Drawbase 2000 is a two- 
dimensional program that in- 
cludes construction geometry, 
interrupt command structure, 
and DXF import/export capa- 
bility. Drawbase 3000 is a 
two- and three-dimensional 
program that features two- 
and three-point views, as well 
as orthographic and wire- 
frame views. The last program 
in the series, Drawbase 4000, 
includes a database package 
and the program Space Ac- 
counting, which tracks area 
and perimeter values of any 
graphic object. 

Skok reports that all the 
Drawbase programs are inte- 
grated, enabling you to move 
drawings back and forth be- 
tween them without a transla- 
tion procedure. None of the an- 
nounced products is copy- 


- protected. 


Price: Drawbase HLR, $495; 
Drawbase 2000, $1995; Draw- 
base 3000, $2995; Drawbase 
4000, $3995. 

Contact: Skok Systems Inc.., 
222 Third St., Cambridge, MA 
02142, (617) 868-6003. 
Inquiry 778. 


Forget-Me-Not 


- he programmable mes- 
Sage system Forget-Me- 

Not tells your system to exe- 
cute batch-file applications 
unattended and can be used 
for sending and receiving elec- 
tronic mail ina LAN 
environment. 

The program reads Side- 
Kick calendar programs as well 
as six other files you create. 
You can pop up a message win- 
dow using the SideKick note- 
pad, EDLIN, WordStar, or 
other ASCII text editors. You 
can program the window to ap- 
pear at a certain time or 
place, and the message can 
contain multiple windows. 

Forget-Me-Not is file- 
driven and written in assembly 
language. It requires 25K 
bytes of RAM, one disk drive, 
and MS-DOS or PC-DOS 2.0 
or higher. 

Price: $59. 

Contact: Sterling Castle 
Software, 702 Washington St., 
Suite 174, Marina del Rey, 
CA 90292, (800) 722-7853; in 
California, (800) 323-6406. 
Inquiry 779. 


FORTRAN Compiler 
with GEM 
Documentation 


Presrero Software’s pro- 
gram development envi- 
ronment, Prospero FOR- 
TRAN for GEM, runs on the 
Atari ST and the IBM PC. An 
enhanced version of Pro FOR- 
TRAN-77, the new compiler 
offers a four-window source 
editor, a development envi- 
ronment, a symbolic debugger, 
and an improved linker. 

The package is a complete 
validated ANSI-standard FOR- 
TRAN-77-level compiler, 
Prospero reports. The IBM PC 
version lets ST programmers 
recompile source programs to 
run on the PC and compat- 
ibles under GEM. 

Price: $199. 

Contact: Prospero Software 
Inc., 100 Commercial St., 
Suite 306, Portland, ME 
04101, (800) 327-6730. 
Inquiry 780. 


continued 
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smarrerm = smarferm 


Communications Software 


persojr persojr 








Perfect matches to DEC user needs. ED: Hip. And Hooray. 


One-size-fits-all is an attribute best reserved for | inexpensive socks. In the 

‘realm of PC-based emulation and communications software for DEC mainframe 

ee its important to match specitic user needs with specific product attributes. 

Wenave 

Smarlerm® 240 features exact four-color emulation of a DEC® VT241 terminal. 
Along with delivering full-screen ReGIS® and Tektronix® 4010/4014 graphics, 
‘Smarlerm 240 offers precise VT220, VT102, VT100, and VT52 text emulation. 

) For non-graphics applications, Smarflerm® 220 duplicates virtually every 

_ Smarlerm 240 text, communication, and ease-of-use feature. Three error-free file 

transfer protocols, including Kermit and Xmodem, are provided. Downloading 

minimizes on-line time requirements to boost overall system efficiency. And an 

optional network package allows direct LAN access to shared modems, printers, 

-as well as host mainframes. - 


As Smarlerm 240 and 220 focus on graphics and text, new SmartMOVE® makes 


-PC-to-the-rest-of-the-World communications sharper than ever Speed connect, 
~ auto redial, and background file transfer features make this VT100 emulator a loud 
| and clear choice for advanced communications requirements. : 
Graphics, text, and communications. If you're looking fora perfect fit, seek the 
- software sized and priced to match otal pores Persoft has it. Period. 









oe us at DEXPO West Booth 1024, Bee your geal phone u us sat 


608-273-6000, or use inquiry code 50 


©1987 Persoft. Inc. All ae reserved ersoft Smarlerm.a aes ~~ registered trademarks of Persoft In c DEC Vi and 
_. eGisal re trademarks 0 pee a. ipmen ni Orporssen n. Tektronix is a registe eased 5 ademark of Tektroni 








WHAT’S NEW 





SYSTEMS 





Mainframe Runs 
MS-DOS 


he Centaur II Mainframe 

is an MS-DOS-compat- 
ible, multiuser, multiprocess- 
ing system that runs under the 
Novell NetWare operating 
system. It can be expanded to 
handle up to 100 simulta- 
neous terminal users or up to 
500 occasional switched ter- 
minal users. Each user’s termi- 
nal is connected to a circuit 
card that incorporates an NEC 
V40 processor running at 8 
MHz, 786K bytes of RAM 
(640K bytes is user-accessi- 
ble), and two COM ports: one 
for attaching the terminal, the 
other for a printer or modem. 

The main file processor for 
the mainframe is either 80286- 
or 80386-based and includes 
2 megabytes of RAM (expand- 
able up to 16 megabytes). 

The peripheral controller in- 
cluded can handle up to six 
floppy/hard disk systems and a 
tape backup unit. 

The Mainframe itself con- 
sists of a standard 19-inch com- 
puter cabinet and from one to 
six rack-mounted Centaur II 
chassis. Each chassis houses 
from 1 to 14 application proces- 
sors. A full range of storage 
peripherals is available. Cen- 
taur IT supports most ASCII 
terminals, including DEC VT- 
100s and compatibles, as well 





The Centaur IT is MS-DOS- 
compatible. 





as standard PC-type terminals 
such as those available from 
DVSC, Link, Kimtron, Tele- 
Video, and WYSE. 

Price: Starting at $50,000 
(30 to 40 users). 

Contact: Data/Voice Solu- 
tions Corp., One Newport 
Place, Mail Stop 800, New- 
port Beach, CA 92660, (714) 
752-8181. 

Inquiry 781. 


Toshiba’s 386 Portable 


T oshiba’s T5100 portable 
computer gets its power 
from a 16-MHz 80386 
(switchable to 8 MHz). There’s 
also a socket for an 80387 co- 
processor. Other standard in- 
ternals of the portable are 2 
megabytes of RAM (expand- 
able to 4 megabytes), a single 
1.44-megabyte 34-inch floppy 
disk drive that Toshiba says is 
fully compatible with IBM 
PS/2 drives, and a 40-mega- 
byte hard disk drive with an 
average access time of 29 mil- 
liseconds. The T5100 requires 
AC; it will not operate on bat- 
tery power. 

On the outside, the T5100 
measures 12% inches wide by 
14% inches deep by 3% 
inches high. Like other 
Toshiba portables, the screen 
flips up. Like the Toshiba 
T3100, the screen has a gas- 
plasma display. With a resolu- 
tion of 640 by 400 pixels 
(equal to the EGA standard), it 
displays graphics using four 
shades of gray. There’s also a 
port for an external EGA- 
compatible monitor. 

The unit has an RS-232C 
serial port, a parallel port, a 
port for connecting an exter- 
nal 54-inch floppy disk drive, 
and a Toshiba standard inter- 
nal expansion slot. Software in- 
cludes MS-DOS 3.2 and 
Lotus Metro, the memory-resi- 
dent desktop manager from 
the 1-2-3 mavens. 

Options for the T5100 in- 
clude a 2-megabyte memory 
expansion board (price not 





Toshiba’s new portable is 80386-powered. 


yet announced). There’s also 
an internal 1200-bps modem 
($399), an external 5'4-inch 
floppy disk drive ($499), and 
Floppy Link, a $199 package 
that lets you connect the 
T5100 to a desktop PC. A 
carrying case is also optional. 
Price: $6499. 

Contact: Toshiba America 
Inc., Information Systems 
Division, 9740 Irvine Blvd.., 
Irvine, CA 92718, (800) 457- 
7777. 

Inquiry 782. 


PageLink Merges 
Text and Graphics 


Q's PageLink is a 
self-contained hardware/ 
software system that merges 
text and graphics from existing 
word-processing and spread- 
sheet programs to produce 
typeset-quality documents. 

It’s available in two versions: 
PageLink has 1.2 megabytes 
of internal memory to combine 
text with partial-page graph- 
ics. PageLink Plus has 2 mega- 
bytes of memory, enough to 
combine text with full-page bit- 


mapped graphics. 

The PageLink system has 
111 built-in fonts, and software 
enhancers allow automatic 
kerning, optimized character 
spacing, and true typesetting 
functions such as italics. You 
can create page frames, 
shades, and patterns. You can 
also integrate scanned images 
into documents. 

PageLink operates in two 
basic modes. In the PageLink 
mode, the controller outputs 
video directly into the imaging 
unit of your laser printer. In 
native mode, PageLink acts 
only as a buffering multi- 
plexer to the standard laser- 
printer controller. The system 
lets you connect up to nine 
microcomputers to a single 
laser printer, and it operates 
with pop-up software. 

Price: $3795; PageLink Plus, 
$3995. 

Contact: Qume, 2350 Qume 
Dr., San Jose, CA 95131- 
1893, (408) 432-4000. 
Inquiry 783. 


continued 
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SHELF-BASED 














mmm) expert system is like borrowing someone else's what it's all about. Full-color illustrations help make every concept _ 
‘ee ] experience and expertise on a given subject. crystal clear. And glossaries of terms help ensure your understand- 
UNDERSTANDING COMPUTERS by TIME-LIFE BOOKS ing. Each volume is a big 9%" x 11%" hardcover book with 
/ td is exactly that, an expert system on the subject of approximately 128 pages. 
computers. 
It's not software based, so it can't crash. And since it's not FREE 10 DAY EXAMINATION. 
machine-specific, it won't become outdated easily, which means NO OBLIGATION. 
youll find it an invaluable, long-lived reference whether you have Begin to expand your computer know-how 
an IBM®PC, an Apple Ile®, a multimillion dollar Cray®, or no now by examining Computer Basics for 10 
computer at all right now. me a it ee ea only ate 
99 in Canada}, plus shipping an 
ABRAND peg rch te 5 COMPUTERS handling. Then you can continue to receive | Howatransistor 
: other volumes every other month, always operates as a switch. 
UNDERSTANDING COMPUTERS is a new series of books that with a 10-day free trial. Keep only the books you want. 
presents computers in a unique, broad-based way, unlike any other And you can cancel any time. Or return Computer Basics and 
computer book youve ever seen. It owe nothing. 
gets “under the hood,” right down Return the coupon today, and start to bridge the gap from 
to the nuts and bolts of computers computer buff to computer expert. 
es iS el One I ieee a eee eee ee 
‘ a about them in plain English. © 1987 Time-Life Books. Box C-32066, Richmond, VA 23261-2066 
One digialrecard, sound is The first volume, Computer Basics, §_ — oe ee 
carried by pits and spaces, unwraps the mystery of writing foes 


UNDERSTANDING COMPUTERS | 
STARTS HERE, ('2°20:""°0° 
Richmond, VA 23261-2066 


YES! Send me Computer Basics, as my introduction to the 
shelf-based expert system, UNDERSTANDING COMPUTERS. 
| agree to the terms outlined in this ad. 





which are read by alaserbeam. binary code...the concept of logic 

gates...how chips are designed...how a light pen works for | 

graphic effects...the sequence of events in a computer from the 

first clock pulse to the last. And much, much more. | 
Succeeding volumes cover Software. Input/ 

Output. Graphics. Networking. The entire gamut of 







computer topics. DICNQ3 
EVERY IMPORTANT CONCEPT IS ILLUSTRATED Name 

TO HELP ASSURE YOU UNDERSTAND. hee | 
Not only does UNDERSTANDING 
COMPUTERS give you all the a ee 
computer background you State or Zip or 
want that you won't find jaicereereenmere ue Gece cere 
elsewhere, it also shows you ee ete —— a Ge 


UNDERSTANDING COMPUTERS 
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on earth 


The new COMPAO DESKPRO 386/20" 


The world now has two new 
benchmarks from the leader 
in high-performance personal 
computing. The new 20-MHz 
COMPAO DESKPRO 386/20 and 
the 20-lb., 20-MHz COMPAO 
PORTABLE 386 deliver system 
performance that can rival 
minicomputers’. Plus they intro- 
duce advanced capabilities 
without sacrificing compatibil- 
ity with the software and hard- 
ware you already own. 


Both employ an industry- 
standard Intel” 80386 micropro- 
cessor and sophisticated 32-bit 
architecture. Our newest porta- 
ble is up to 25% faster and our 
desktop is actually up to 50% 
faster than 16-MHz 386 PC's. 
But we did much more than 
simply increase the clock speed. 

For instance, the COMPAO 
DESKPRO 386/20 uses a cache 
memory controller. It comple- 
ments the speed of the micropro- 


cessor, providing an increase in 
system performance up to 25% 
over other 20-MHz 386 PC's. It's 
also the first PC to offer an op- 
tional Weitek™ Coprocessor Board, 
which can give it the performance 
of a dedicated engineering work- 
station at a fraction of the cost. | 

They both provide the most 
storage and memory within their 
classes. Up to 300 MB of storage 
in our latest desktop and up to 
100 MB in our new portable. 





It simply works better. 


most powerful PC's 


and oft. 








and the new 20-MHz COMPAQ PORTABLE 386” 


Both use disk caching to inject 
more speed into disk-intensive 
applications and both will run 
MS’ OS/2. 

As for memory, get up to 16 MB 
of high-speed 32-bit RAM with 
the COMPAO DESKPRO 386/20 
and up to 10 MB with the COMPAO 
PORTABLE 386. Both computers 
feature the COMPAO® Expanded 
Memory Manager, which supports 
the Lotus’/Intel’/Microsoft* Ex- 
panded Memory Specification 


to break the 640-Kbyte barrier 
imposed by DOS. 

With these new computers 
plus the original COMPAO 
DESKPRO 386™, we now offer 
the broadest line of high- 
performance 386 solutions. 
They all let you run software 
being written to take advantage 
of 386 technology, including 
Microsofts Windows/386 Presen- 
tation Manager. It provides 
multitasking capabilities with 


today's DOS applications to 
make you considerably more 
productive. But that’s just the 
beginning. For more informa- 
tion, call 1-800-231-0900, 
Operator 43. In Canada, call 
416-733-7876, Operator 43. 


Intel, Lotus, Microsoft, and Weitek are 
trademarks of their respective companies. 
©1987 Compag Computer Corporation. 
All rights reserved. 
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WHAT’S NEW 





Citizen Speeds 
Low End 


C itizen America now has 

a faster version of its pop- 
ular low-cost 120D printer. 
The 180D is, as its name im- 
plies, a 180-cps (draft) dot- 
matrix printer. It also has three 
additional modes: data pro- 
cessing at 150 cps, high-speed 
NLQ at 31 cps, and NLQ at 

29 cps. 

The 180D uses a nine-wire 
print head and is compatible 
with both Epson and IBM 
printers. You can also print 
graphics in seven resolutions 
up to 240 dots per inch. The 
unit can generate over 200 
type styles, including com- 
pressed and expanded 
characters. 

You can feed paper into the 
180D through either the rear or 
the bottom of the unit. A par- 
allel interface is standard; a 
serial interface is optional. 
Price: $259. 

Contact: Citizen America, 
2401 Colorado Ave, Suite 190, 
Santa Monica, CA 90404, 
(213) 453-0614. 

Inquiry 784. 


High-Speed AT 
Hard Disk 


Mi icro Systems Group has 
a new series of hard disk 


drives for the IBM PC AT 
and compatibles that feature 
ultra-fast access times and are 
designed to take advantage of 
the 16-bit bus and faster 
clock speeds of 80286-based 
computers. The fastest of the 
lot is the MSG-HS40, a 40- 
megabyte unit with an aver- 
age access time of 8.2 
milliseconds. 

The drives are also avail- 
able in capacities of 82, 120, 
and 150 megabytes, each 
with an average access time of 
16 ms. All models are full- 
height 54-inch drives and 
come complete with an ESDI 
controller with proprietary 
firmware for maximum data 
transfer. 

Price: From $3495 to $5495. 
Contact: Micro Systems 
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Group Inc., 2117 Stonington, 
Hoffman Estates, IL 60195, 
(312) 882-5666. 

Inquiry 785. 


Low-Cost Modems 

new series of modems 

for the IBM PC and com- 
patibles from Advanced 
Computer Technology has four 
different models. The Expert 
24E is a 2400-bps external 
modem; the 24] is a 2400-bps 
internal modem. Likewise, the 
Expert 12E and 12I are 1200- 
bps external and internal 
models, respectively. 

All use the industry-stan- 
dard AT command set and are 
compatible with most com- 
munications software. Each 
has a two-year warranty and 
includes auto-dialing, on- 
screen help menus, multiple- 
number storage, automatic 
speed adjustment for noisy 
lines, and extensive self-testing 
and diagnostics. A built-in 
speaker and dual telephone 
jacks are also standard. 

Price: 24E and 24], $199; 
12E and 121, $109. 

Contact: Advanced Com- 
puter Technology, Worcester- 
Providence Turnpike, Sut- 
ton, MA 01527, (800) 654- 
6464; in Massachusetts, 
(617) 865-3304. 

Inquiry 786. 


High-Speed Modem 
for Normal Lines 


yours EC18K-34 is a 
very high-speed 18 ,000- 
bps asynchronous modem 
with integral data compression 
that the company claims can 
boost throughput up to 19,200 
bps, even on poor lines. 

The modem automatically 
corrects errors using 16-bit 
CRC in high-speed mode and 
MNP error correction at 1200 
bps and 2400 bps. It can also 
dynamically adjust itself to 
changing phone-line condi- 
tions. Unlike many competing 
high-speed modems, the 


EC18K-34 can fall back in 
speed by 100-bps increments 
if the line degrades. 

At high speed, the modem 
uses PEP (Packetized Ensem- 
ble Protocol) multicarrier 
modulation. At lower speeds, it 
is Hayes-compatible and 
automatically adjusts itself to 
the highest speed supported 
by the modem on the other 
end. The EC18K-34 has ad- 
vanced self-testing and can be 
configured via telephone line 
from a remote location. 
Price: $1300. 

Contact: Ven-Tel Inc., 2121 
Zanker Rd., San Jose, CA 
95131, (408) 436-7400. 
Inquiry 811. 


Fast Mac Il Drive 


ith a data transfer rate 

that’s faster than the 
transfer rate of the Macintosh 
II, the PRO 140 II/i is a 140- 
megabyte internal hard disk 
drive that’s designed especially 
for Apple’s top-of-the-line 
model. 

The disk has an average 
access time of 26 ms and fea- 
tures automatic head parking. 
There’s also a dynamic brake- 
lock system that protects 
sensitive areas of the disk 
while it’s being transported. 
The PRO 140 II/i comes with 
the CMS SCSI Utilities pro- 
gram that helps you format, 
initialize, and install the 
drive. 

Price: $2695. 

Contact: CMS Enhance- 
ments Inc., 1372 Valencia 
Ave., Tustin, CA 92684, 
(714) 259-9555. 

Inquiry 787. 


Fingerprint Your 
Computer 


humbScan is a “bio- 

metric identification sys- 
tem” that analyzes finger- 
prints to make sure that only 
authorized users get access to 


a computer equipped with the © 


unit. The system consists of a 
small fingerprint-scanning de- 
vice that connects to your sys- 


tem, as well as software. 

The software initializes 
your fingerprint by requesting 
that you place a thumb or fin- 
ger on the scanner’s image 
area. The ThumbScan then 
digitizes and encrypts the fin- 
gerprint. Later on, it will 
compare your fingerprint with 
the encrypted image. If it 
matches, you can access the 
system. It takes about 5 min- 
utes to initialize a user, and 
thereafter about 5 seconds to 
check if the user is authorized. 

ThumbScan is compatible 
with MS-DOS systems, as well 
as DEC VAXes and IBM 
mainframes, which require ad- 
ditional software. . 

Price: $995. 

Contact: ThumbScan Inc., 
Two Mid-America Plaza, Suite 
800, Oakbrook Terrace, IL 
60181, (312) 954-2336. 
Inquiry 788. 


Heavy-Duty Laser 


ith a target volume of 

10,000 pages per month 
and a rated print-engine life 
of 600,000 pages, the Facit 
P7080-A laser printer is de- 
signed for heavy use in a busy 
environment. The printer 
comes with six fonts in two 
sizes; plug-in cartridges are 
available to provide additional 
fonts, PostScript and HPGL 
emulation, and bar-code 
printing. 

Rated at 8 pages per min- 
ute, the P7080-A emulates the 
Diablo 630, Hewlett-Packard 
LaserJet Plus, and Epson FX 
printers. It has both parallel 
and serial interfaces, and it 
comes standard with 512K 
bytes of RAM, expandable to 2 
megabytes. The feeder and 
output trays both handle 250 
pages, and the output is col- 
lated face-down. 

Price: $5895. 

Contact: Facit Inc., 9 Execu- 
tive Dr., Merrimack, NH 
03054, (603) 424-8000. 
Inquiry 789. 


continued 





Full duplex 9600 bps communication The unit also features auto dial, auto 


over dial-up telephone lines becomes answer, Call progress detection and 

more cost-effective than ever, as UDS adaptive line equalization. If degraded 

announces a 36% price cut for the line quality prevents 9600 bps commu- 

popular V.32 modem. nication, a 4800 bps fallback mode is 
Auniqueechocancellationtechnique available. 

(patent pending) permits reliable per- If modem cost is the reason you 


formance over all types of surface and haven't upgraded your dial-up system 
satellite links. Set-up and operation are _ to V.32, the rules have just changed. 
greatly simplified by a3-key =~ 555:5s==% For detailed specifications 
system of responses to menu and quantity prices, contact 
prompts on an integral LCD Universal Data Systems, 5000 
screen. The same screen dis- Bradford Drive, Huntsville, AL 
plays results from the modems ‘i ee 35805. Telephone 800-451- 
extensive self-test regime. ew Quantity One Price 9369: Telex 752602 UDS HTV. 
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Universal Data Systems 


(MA) MOTOROLA INC. 
information Systems Group 
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WHAT’S NEW 











High-Speed EGA/VGA 


head Systems has two 

new video cards for the 
IBM PC and compatibles that 
feature both EGA and BIOS- 
level VGA compatibility. The 
EGA Wizard and EGA Wizard 
Deluxe have maximum reso- 
lutions of 640 by 480 pixels 
and 800 by 600 pixels, 
respectively. 

Both cards display CGA 
and EGA colors as 16 shades of 
gray on monochrome moni- 
tors and support 132-column 
modes. Both also have a pro- 
prietary turbo mode, which the 
company claims improves 
video display speed by up to 
300 percent by reducing the 
number of wait states to less 
than half that of standard 
EGA cards. 

The cards are shipped with 
a number of custom software 
drivers for such popular ap- 
plications as Lotus 1-2-3, 
AutoCAD, PageMaker, Ven- 
tura Publisher, Generic CAD, 
Dr. HALO III, Framework, 
and FastCAD. Both also sup- 
port extensive PC-to-main- 
frame and PC-to-minicomputer 
communications with emula- 
tion support for the IBM 
3278/3279, S3G, VT-100/ 
VT-220, HP, and Tektronix 
4005/4010/4015. 

Price: Wizard, $249; Wizard 
Deluxe, $349. 

Contact: Ahead Systems 

Inc., 1977 O’ Toole Ave., Suite 
B105, San Jose, CA 95131, 
(408) 435-0707. 

Inquiry 790. 


Cableless 386 
Upgrade 


f you want to upgrade your 

AT or compatible to an 
80386, the Master 386 from 
Aox lets you do it easily, 
without removing chips or in- 
stalling cables. Installation is a 
simple matter of plugging in 
the board and installing soft- 
ware. The Master 386 is 
available in both 16-MHz and: 
20-MHz versions, with high- 
speed cache memory and a 
socket for an optional 80387 
coprocessor. 
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The EGA Wizard series is VGA-BIOS-level-compatible. 





The Master 386 includes 
special circuitry that the com- 
pany claims will prevent 
problems caused by the recent- 
ly announced bug in the 
80386. The company claims 
the Master 386 will run flaw- 
lessly in protected mode with 
an 80387 as required by 
Unix, PC-MOS/386, and 
Windows/386. 

Using its on-board connec- 
tors, you can equip the Master 
386 with true 32-bit memory 
using Aox’s optional memory- 
expansion board. A 2-mega- 
byte card (expandable to 10 
megabytes) is $1250; a 4- 
megabyte card (expandable to 
16 megabytes) is $1995. 
Price: 16-MHz version, 
$1595; 20-MHz version, 
$2195. 

Contact: Aox Inc., 486 
Totten Pond Rd., Waltham, 
MA 02154, (617) 890-4402. 
Inquiry 791. 


SCSI for the PS/2 


he MCS-350 SCSI host 

adapter from Future Do- 
main is an add-in for the IBM 
PS/2 Models 50, 60, and 80. It 
interfaces the computers with 
any of the wide variety of SCSI 
peripherals. 

The MCS-350’s transfer 

rate is 1.67 megabytes per sec- 


ond, and it offers full Micro 
Channel compatibility with an 
IBM-assigned ID number. It 
also has all the features you 
need to run advanced operat- 
ing systems such as OS/2, 
Xenix, and Novell. 

Price: $390. 

Contact: Future Domain 
Corp., 1582 Parkway Loop, 
Suite A, Tustin, CA 92680, 
(714) 259-0400. 

Inquiry 792. 


Acquire Data for the 
PS/2 50, 60, and 80 


he MDL-16 is a real- 

time and event-based data 
acquisition system for the 
PS/2 Models 50, 60, and 80. It 
includes a multifunction 
Micro Channel data acquisition 
board with both RS-232C and 
RS-422/485 comunications 
ports. 

The system comes with the 
TransParent Interface, a real- 
time background data collec- 
tion program. Its features in- 
clude interfaces for Borland’s 
Turbo Pascal, Turbo Basic, and 
Turbo C, as well as Micro- 
soft’s GWBASIC and C. Lan- 
guage variables are updated 
in real time and directly inter- 
faced with analog and digital 
inputs and outputs. 

Hardware features include 
16 13-bit analog inputs, 16 
TTL-level digital inputs, 16 


TTL-level digital outputs, 96 
alarms, a battery-backed 
real-time clock, and stand- 
alone data logging with time 
and date stamping. Options in- 
clude a 1200-bps modem, a 
temperature sensor board, I/O 
rack adapter cards, and isola- 
tion modules. 

Price: $499. 

Contact: The Automation 
Group Inc., 848-R Nandino 
Blvd., Lexington, KY 40511, 
(606) 254-6916. 

Inquiry 793. 


Your Computer Speaks 


he Heath HV-2000 is an 

expansion card for the 
IBM PC and compatibles that 
gives your computer a wide 
variety of voices. It’s a half- 
size plug-in card that, accord- 
ing to the company, translates 
ASCII data as well as high- or 
low-level languages into intel- 
ligible speech. . 

This add-in consists of a 
speech synthesizer on a circuit 
board, an audio amplifier, 
and an external speaker. A 
Speak utility program lets you 
add vocal prompts to batch 
files. It will also read ASCII 
text files, as well as ASCII data 
received through a serial 
port. The board has XON/ 
XOFF handshaking and a 
60K-byte buffer. There’s also 
terminal-emulator software 
that adds speech to modem 
communications. 

The HV-2000 uses 64 pho- 
nemes to create words, 
phrases, and sentences. Other 
attributes include four dura- 
tions, 16 rates, 4096 inflec- 
tion levels, 32 transition levels, 
eight transition rates, eight 
articulation rates, and 49 musi- 
cal notes. The audio output 
has 16 amplitude settings. 
Price: $89.95. 

Contact: To obtain kit, write 
to the Heath Company, Dept. 
350-020, Hilltop Rd., Benton 
Harbor, MI 49022. 

Inquiry 794. 
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racle Corporation, the world’s 

fastest growing software 
company, has just climbed past 
Ashton-Tate to become the world’s 
largest supplier of database man- 
agement software and services.” 
Why? 

e Because ORACLE® runs on PCs, 
plus mainframes and minicom- 
puters from IBM, DEC, DG, HP, 
Prime, Wang, Apollo, Sun, etc. — 
virtually every computer you have 
now or ever will have. Ashton-Iate's 
dBASE runs only on PCs. 

e Because ORACLE is a true dis- 
tributed DBMS that connects all 
your computers — PCs, minicom- 
puters and mainframes — into a 
single, unified computing and infor- 
mation resource. dBASE supports 
only primitive PC networking. 

e Because Oracle has supported 
the industry standard SQL language 
since 1979. Ashton-Iate promises 
to put SQL into dBASE sometime 
in the indefinite future. 

e Because ORACLE takes advan- 
tage of modern 286/386 PCs by 
letting you build larger-than-640K 
PC applications on MS/DOS today, 
and run them unchanged on OS/2, 
once OS/2 is available. dBASE treats 
today’s 286/386 PCs and PS/2s like 
the now obsolete, original PC. 


Don't go down in flames. Bail out 
from dBASE. Call 1-800-ORACLE1 
and order your $199-PC copy of 
ORACLE: today. Or just ask and we'll 
send you information on ORACLE, 
the number one selling DBMS on 
minicomputers and mainframes. 


® 


COMPATIBILITY ¢ PORTABILITY ¢ CONNECTABILITY 


Call 1-800-ORACLE1, 
ext. 149 today. 


Dear Oracle, 


PC ORDER PROCESSING 
Oracle Corporation 
20 Davis Drive ® Belmont, CA 94002 


I want ORACLE to be THE LAST DBMS 
for my 286/386 PC. Enclosed is my 

LJ Check or LJ VISA () MC C0) AMEX 
credit card authorization for $199 
(California residents add 7% sales tax). 

I understand this copy is for PC develop- 
ment only. Offer valid only in the US 
and Canada. 

PrintName ~~ Date 
Title 

Company 

Street (PO. Box numbers not acceptable) 

City 

State Zip 

Phone 


Credit Card Number 


Card Expiration Date 


Signature BYTE 
I] am a value-added reseller (VAR): OOYES ONO 





WHAT’S NEW 





Programmer's 
Calculator 


he XACT-16C is a 

RAM-resident calculator 
that emulates the Hewlett- 
Packard 16-C. It has decimal, 
hexadecimal, binary, octal, 
and floating-point modes with 
words from 2 to 64 bits. If 
you wish, you can run the cal- 
culator as a stand-alone DOS 
program. The XACT-16C also 
has advanced algebraic, logi- 
cal, base-conversion, and bit- 
manipulation functions. 

The calculator is program- 
mable, with up to 203 program 
lines. It has a simulated 
paper-tape feature, and you can 
print the tape, save it to disk, | 
or stamp it with messages. It 
also includes a built-in ASCII 
table. 

To run XACT-16C, you 
need an IBM PC or compatible 
with at least 128K bytes of 
RAM, one floppy disk drive, 
and PC-DOS or MS-DOS 2.0 
or higher. 

Price: $49.95. 

Contact: CalcTech Inc., 
13629 Bellevue-Redmond Rd., 
Suite 202, Bellevue, WA 
98005, (206) 643-1682. 
Inquiry 795. 


Language Combines 
Prolog, Pascal, 
and dBASE 


C omplete Logic Systems 
calls it the first commer- 


cially available logic pro- 
gramming language based on 
constraints. As the name sug- 
gests, Trilogy has three levels 
of programming within the 
framework of predicate logic: 
procedural, database, and 
logic. 

The company reports that 
the blind backtracking of Pro- 
log is replaced with con- 
straint satisfaction, resulting in 
faster logic solutions. The 
Pascal-like notation makes use 
of data constructors and de- 
structors. But the file system, 
unlike Pascal, offers variable- 
size records and records with 
arbitrary values. You can in- 
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MACT-16C Programmer 


The XACT-16C RAM-resident programmable calculator. 


sert, delete, and modify 
records in the middle of a 
file, and you can query them 
like predicates. 

Trilogy has its own en- 
vironment that includes an edi- 
tor, a module library, an in- 
teractive compiler that, 
produces native 8086 and — 
8087 code, an on-line linker, a 
loader, and help screens. The 
four modules (Math, Strings, 
Files, and Windows) export 
routines for transcendental 
functions, string/date/time 
manipulation, file access, and 
windowing functions. 

The language runs on the 
IBM PC, XT, AT, and compat- 
ibles with MS-DOS or PC- 
DOS 2.0 or higher and 512K 
bytes of RAM. It is not copy- 
protected. 

Price: $99.95. 

Contact: Complete Logic 
Systems Inc., 741 Blueridge 
Ave., North Vancouver, 
B.C., Canada V7R 2J5, 
(604) 986-3234. 

Inquiry 796. 


386 FORTRAN 
Compiler 


DP Fortran-386 is a 

globally optimizing com- 
piler that generates native 386 
code that runs in protected 
mode under MS-DOS or 
Unix V. With NDP and 
MicroWay’s mW 1167 nu- 
meric coprocessor board, the 


company reports speed ih- 
creases of up to 60 times the 
speed of an IBM PC. NDP’s 
FORTRAN is a full implemen- 
tation of FORTRAN-77 and 
includes FORTRAN-66 and 
other extensions. 
Coprocessors supported by 
NDP include the in-line tran- 
scendentals of the 80387 and 
the full mW 1167 instruction 
set. Output is assembly lan- 
guage, which is assembled and 
linked by Unix V tools or 
Phar Lap tools for MS-DOS. 
The addressable memory 
available in the linear address 
mode is 4 gigabytes. 
Price: $595; mW1167 copro- 
cessor board, $1495. 
Contact: MicroWay, P.O. 
Box 79, Kingston, MA 02364, 
(617) 746-7341. 
Inquiry 797. 


Cross-Development 
Kit for Macs 


Mi emocom’s cross-devel- 
opment kit for the Macin- 
tosh includes a table-driven 
cross assembler and a Memula- 
tor II or Memulator 16 in- 
circuit EPROM emulator. 
Memocom reports that you can 
assemble and test source pro- 
grams for almost any micro- 
processor/controller with a 
maximum of 24 address bits. 
Instead of burning 


EPROMs during an applica- 
tion’s development cycle, you 
can download the output of 
your assembler or compiler 
directly into the target EPROM 
socket via the Mac’s modem 
port. The Memulators II and 
16 emulate the JEDEC stan- 
dard 2716- through 27256-type 
devices and have an access 
time of 150 nanoseconds. 

The cross assembler and 
Memulators II and 16 support 
standard Intel hexadecimal, 


Motorola S-record, and 


straight binary formats, 
which are compatible with 
most serial EPROM 
programmers. 

Price: $725 with a Memula- 
tor II; $1275 with a 
Memulator 16. 

Contact: Memocom, 1920 
Arbor Creek Dr., Carrollton, 
TX 75010, (214) 446-9906. 
Inquiry 798. 


Pop-Up Pal 


Pp» up XO-Shell to do 
cross-referencing without 


leaving the editor; view any 
file and transfer sections of it to 
your editor or printer; view, 
copy, and erase files from a 
directory display; retrieve, 
edit, and re-execute DOS com- 
mands; and insert graphics 
characters into your source 
code. The memory-resident 
program also lets you insert ex- 
tended ASCII characters and 
input them into your applica- 
tions programs. 

Wyte Corp. says that XO- 
Shell works with most editors, 
including Turbo Pascal, 

Turbo C, Turbo Basic, and 
QuickBASIC. It also works 
with most applications soft- 
ware, such as Lotus 1-2-3. To 
run the shell, you need an IBM 
PC, XT, AT, or compatible, 
or a PS/2. It takes up about 
88K bytes of RAM and re- 
quires MS-DOS or PC-DOS 
2.0 or higher. 

Price: $49. 

Contact: Wyte Corp., 701 
Concord Ave., Cambridge, 
MA 02138, (617) 868-7704. 
Inquiry 799. 
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4 Meg AT ZIP Board 


#@ EMS emulation software included 

@ Fully populated and tested with 4 
MB of Micron memory on a single 
PC board! 

@ Designed to work with 80286 and 
80386 based systems 

# Compatible with OS/2, DOS, UNIX 
and XENIX 

# Operating speeds up to 8 MHz zero 
wait-state and 12 MHz with one 
wait-state 

@ Backfills conventional memory 

® Switch selectable on 4 MB bound- 
aries at 1 MB or 2 MB starting 
address 

® RAM diagnostics, RAM disk and 
print spooler software included 

® All boards are tested under a wide 
range of environmental conditions 
to insure high reliability and quality 

® Warranted for 2 years to registered 

uSeIS 

Made in the USA 


Operating Speeds Order Number 


Standard Board with 
Board 384 KB Offset’ 





Up to 6 MHz 
w/no wait-state 
Up to 10 MHz 
w/1 wait-state..... MB-46-1Z MB-46-3Z 


Up to 8 MHz 

w/no wait-state 

Up to 12 MHz 

w/1 wait-state..... MB-48-1Z MB-48-3Z 


“For systems with a 1 MB or 2 MB motherboard 


Micron Technology, Inc. 
Systems Group 

2805 East Columbia Road 
Boise, Idaho 83706 
1-800-642-7661 

(208) 386-3800 


Meg AT DIP Board 16 Meg AT DIP Board 


EMS emulation software included 
Purchase 2 MB mothercard and 2 
MB daughtercard separately or 
together to fit in a single slot! 
Designed to work with 80286 and 
80386 based systems 

Compatible with OS/2, DOS, UNIX 
and XENIX 

Operating speeds up to 8 MHz zero 
wait-state and 12 MHz with one 
wait-state 

Backfills conventional memory 
Switch selectable on ¥% MB bound- 
aries starting at 1024K or 1408K 
RAM diagnostics, RAM disk and 
print spooler software included 

All boards are tested under a wide 
range of environmental conditions 
to insure high reliability and quality 
Warranted for 2 years to registered 
users 

Made in the USA 


Operating Speeds Order Number 





Up to 6 MHz 2 MB 4 MB 
w/no wait-state 

Up to 10 MHz 

w/1 wait-state..... MB-26-D MB-46-D 


Daughtercard for 
MB-26-D vic. sae MB-26-DD 


Up to 8 MHz 

w/no wait-state 

Up to 12 MHz . 

w/1 wait-state..... MB-28-D MB-48-D 


Daughtercard for 
WB-2O2D x.6 ave ee Wao MB-28-DD 





® EMS emulation software included 

® Purchase 6 MB mothercard and 2, 
4, 6 or 10 MB daughtercard sepa- 
rately or together to fit in a single 
slot! 

# Fully populated and tested with 
Micron’s own 1 megabit CMOS 
Dynamic RAMs 

™ Designed to work with 80286 and 
80386 based systems 

#® Compatible with OS/2, DOS, UNIX 
and XENIX 

® Operating speeds up to 8 MHz with 
zero wait-state and 12 MHz with 
one wait-state 

® Backfills conventional memory 

® Switch selectable on 128KB bound- 
aries 

® RAM diagnostics, RAM disk and 
print spooler software included 

@ All boards are tested under a wide 
range of environmental conditions 
to insure high reliability and quality 

® Warranted for 2 years to registered 
users 

® Made in the USA 


Memory Capacity Order Number 


10MHz** 12MHz*** 


OMB ss che na ee aes MB-66-D MB-68-D 
OD spy a's MB-86-D MB-88-D 
1O MB. i664 eves eee MB-106-D MB-108-D 
12 MBys63s 6 Oa es MB-126-D MB-128-D 

MO MB 4 ohn ba a as 2 MB-166-D MB-168-D 


**Up to 6 MHz w/no wait-state, up to 10 MHz w/1 wait-state 
*“*Up to 10 MHz w/no wait-state, up to 12 MHz w/1 wait-state 


icCRON 


TECHNOLOGY, INC. 


UNIX is a trademark of Bell Laboratories—XENIX is a trademark of Microsoft Corporation—IBM PC, XT, AT and OS/2 are trademarks of IBM Corporation 
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Display more text with no loss of speed. 






IMsplay more data with no loss 
of speed; pop up graphs on same screen boldface, strikethrough. 


as spreadsheet. 





Lotus Symphony 








Microsoft. Multiplan 


seta 





Display foreign characters at text Display more data with no loss | Display more data with no loss 
mode speeds. of speed. of speed. 


Now, Here's 


characters. All with” Hercules displays several type 
no loss of scrolling styles and sizes at text-mode 


Itshardtofinda | 
business application 


that can’t run better ' speed-—in fact, it speeds, complete with headline- 

with Ram Font: : @ often improves. size type, custom and foreign 
Spreadsheets show @ ' — Nowforareallook characters, underscore and true 

nearly twice the data. at what RamFont boldface. See them on-screen 


Word processors dis- does, there's Write On! _ like they'll appear in print, 
play foreign, technical & = This unique RamFont brightening memos, overheads 
and other special uimi_<@nn\e. Word processor from and prompt cards. 


Hercules is a registered trademark of Hercules Computer Technology, Inc. RamFont and InColor are trademarks of Hercules Computer Technology, Inc. 
Other products are trademarks of their respective holders. 
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Having KamFont. 


_ ASHTON ‘TATE 








PATTON & PATTON 





Display more data with no loss iste Sil Pnbols at teat 
of speed; display boldface and italics mode speeds. 
in the word processor. 


Display more text with no loss of speed. 





Lotus Manuscript 








Manuscript 








Display foreign character sets at Scroll much faster than in graphics wn sub/superscripts, italics, 
text mode speeds. mode, retaining all on-screen fonts boldface and strikethrough. 
and attributes. 
Create new documents with For a limited time, you There have never been so 


Write On! or import any ASCII get a free copy of Write On! many reasons for Ram Font. 
text file. You get full editing with every Hercules Graphics But as any software publisher 


functions plus pull-down menus Card Plus or Hercules will tell you, there will soon 
and mouse support for easy InColor Card° be a whole lot more. 

font changes. You'll turn plain Both are at your Hercules 

text files created with other dealer, complete with our Hercules 
word processors into dazzling exclusive RamFont mode that @ 





communications in seconds! makes it all possible. RamFont by Hercules. 


“If you already own a Hercules Graphics Card Plus or InColor Card, call us toll-free at 800-532-0600. Kacluswely on the Grap hacs Card Plus 
We'll tell you how to get your copy of Write On! and InColor Car d. 
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WHAT’S NEW 








CAD/CAM on the Mac 


he Professional System 

from Douglas Electronics 
now supports the Macintosh 
II as well as color and un- 
limited layers. The program 
is made up of three parts— 
Schematic Capture, a layout 
program, and an Autorouter. 

To run the program, you 
need at least 512K bytes of 
RAM ona Mac or a Mac II. 
Input is via a mouse; you will 
need no additional hardware. 
You begin by designing a sche- 
matic with the Schematic 
Capture program; then you 
draw an outline with the lay- 
out software. Using the Parts 
Placement facility, you posi- 
tion the components on the 
grid. The Autorouter com- 
pletes the process by automati- 
cally routing the circuit 
connections. 

The Schematic Capture 
module features interactive cir- 
cuit logic simulation that you 
define; and large TTL, CMOS, 
and discrete parts libraries. 
You can use symbols from the 
library or design your own. 

The layout system features 
board designs of up to 32 by 32 
inches, an unlimited number 
of layers, and 50 levels of mag- 
nification. You can view the 
layers separately or all at once, 
and, choosing from eight 
colors, you can assign a color 
to each layer. 

The routing parameters are 
controlled via a command file, 
which provides options for 
grids, line widths, and maxi- 
mum trace length. Douglas 
reports that the router is based 
on a maze router algorithm. 

A text file lists unroutable con- 
nections and shows them on 
the layout as rat’s-nest lines. 

Output options include dot- 
matrix, LaserWriter, pen plots, 
and Gerber files. Douglas 
will also provide you with 
artwork or finished circuit 
boards if you send the layout 
files via modem or mail. 
Price: Professional Layout, 
$1500; Schematic Capture, 
$700; Autorouter, $700. 





Douglas Electronics’ Professional System offers schematic 
capture, a layout program, and an autorouter. 


Contact: Douglas Electron- 
ics, 718 Marina Blvd., San 
Leandro, CA 94577, (415) 
483-8770. 

Inquiry 800. 


CAMSmith 


AMSmith, based on the 

tw Graphics Entity and Oper- 
ation Unification theory 
(GEOU) technology, offers 
advanced CAD and manufac- 
turing capabilities. These in- 
clude drafted walls, variable 
drafted walls, compound 
planes, intersection of any 
combination or arbitrary and 
regular surfaces, and interac- 
tive viewing of cutter path with 
dynamic scaling, rotation, 
and translation. 

GEOU is based on re- 
search being conducted at 3D 
Science Laboratories. The 
company explains that in a 
typical CAD system, if you 
have n curve/shape types and m 
possible operations to per- 
form between curves, then you 
must coden X n X mproce- 
dures. The resulting program 
is large, so GEOU unifies all 
possible shapes into one, 


reducing the number and 
variety of operations you 
would need to perform. 
GEOU’s implementation in 
CAMSmith simplifies the 
user interface. 

CAMSmith is a menu- 
driven system that lets you 
create three-dimensional sur- 
faces and three-axis simulta- 
neous NC code to cut the sur- 
face. You can view both the 
surface and the three-dimen- 
sional tool path graphically. 
The program is compatible 
with CAD systems and two- 
dimensional CAM systems, 
and it supports file formats 
such as IGES. 

CAMSmith runs on the 
IBM PC AT or compatibles 
with at least 640K bytes of 
RAM, a math coprocessor, a 
hard disk drive, and an EGA 
card. 

Price: 3D machining system 
with 3D graphics will sell for 
about $8750; the machining 
system plus 2D CAD/CAM 
with 3D graphics will sell for 
about $9350; and the 3D CAD 
system will sell for between 


$600 and $3500. 

Contact: 3D Science Labora- 
tories, 3090 Avon St., Bur- 
bank, CA 91504, (818) 841- 
2121: 

Inquiry 801. 


Compute Air 
and Water Vapor 
in Four Units 


os sychrometry is a pro- 

| gram for use in engineer- 
ing, physics, and meteo- 
rology. You can compute 10 
properties of air and water 
vapor mixtures in four-unit 
systems including MKS, SI, 
English, and English (grains). 

The program’s algorithms 
are based on thermophysical 
properties: specific heat, spe- 
cific heat of air, heat of 
vaporization, and vapor pres- 
sure of water vapor. 

You begin by selecting two 
properties followed by input- 
ting the magnitudes. The pro- 
gram computes the remaining 
eight and tabulates dry bulb 
temperature, adiabatic satura- 
tion temperature, dew-point 
temperature, relative humidity, 
humidity ratio, enthalpy, en- 
tropy, density, humidity ratio 
at adiabatic saturation, and 
enthalpy at dew point. You can 
repeat the process 12 times, 
or you can opt to transfer a 
specified property over some 
or all repetitions. 

The temperature range of 
the program is —105° C to 
255° C (—157° F to 491° F). 

You can run the program at 
standard pressure, standard 
pressure corrected for eleva- 
tion, or at any pressure from a 
few hundredths of an atmo- 
sphere to a maximum of 10 
atmospheres of partial 
pressure. 

Psychrometry runs on the 
IBM PC with DOS 2.0 or 
higher and on the Mac with at 
least 512K bytes of RAM. 
Price: $37.60. 

Contact: Jim Lang, P.O. 
Box 307, Oneida, WI 54155, 
(414) 869-2691. 

Inquiry 802. 


continued 
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You don't need the power of a mainframe to turn NY. on its 
head — just your own creativity and DynaPerspective™ from 
Dynaware. Perfect for conceptual design, visual analysis and 
presentations, DynaPerspective™ lets you easily zoom in and out, 
change the declination, elevation, compass direction, and rotate your 
model through 360° for a full walk-around effect. Advanced 
hidden-surface functions free you from the time-consuming line 
deletion typical of wire-frame line drawings. This powerful software 
package also gives you full surface color and light-source shading 
for unsurpassed solid surface modelling. 

DynaPerspective™ does away with computerese. User-friendly 
screen icons and pull-down menus eliminate the need for 
remembering complicated commands. And DynaPerspective™ is fast 
as well as powerful. Affer initial compilation, even major changes 
are reflected in the model in seconds. A variety of powerful 
time-saving features have also been incorporated, such as a large 
parts library file for frequently used components. Conceptual design 
and visual analysis have never been easier. Whether you're an 
architect, graphic artist, urban designer, or one of the new wave of 
multidisciplinary professionals, DynaPerspective™ will save you 
valuable time and make your job easier. 

DynaPerspective™ also allows you to network, since if can 
communicate with other DXF compatible PC CAD systems. No wonder 
it's been called the most powerful user-friendly 3-D solid modeling 
design software ever created for a personal computer. 

Already available for the IBM® PC, AT and compatibles, 
Dynaware will soon release versions for the HP-9000™ and 
Macintosh II™. For your added convenience we have established a 
brand new headquarters in San Francisco to handle all inquiries. 

A powerful tool that lets you maximize your time, 
DynaPerspective™ is priced at only $975. Take the opportunity to 
turn NY. on its head, and have the city at your feet... 

Try a new perspective—a DynaPerspective™ 


pew oo ATTRIWUTE 6SELECT = EBIT 


m System Requirements 
Computers: IBM®PC, AT 
and compatibles 
(Minimum 640K RAM) 
Hard disk recommended 
but not required. 

Graphic card 

Input: Tablet or mouse 
Output: Plotter or printer 





Suggested Retail Price $97 5 
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3D Modeling Design and Presentation Software 


Please send me more information. 
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DYNAWARS. 


©1987 Dynaware Corp. 
1163 Chess Drive, Suite J, Foster City, CA 94404 
TEL (415)-349-5700 FAX (415)-349-5879 


IBM PC and AT are registered trademarks of International Business Machines Corp. 


Macintosh is a trademark of Apple Computer, Inc. HP-9000 Is a registered trade- 
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WHAT’S NEW 








Silverado 


C omputer Associates de- 
scribes Silverado as a 
database that operates as a 
window inside a spreadsheet. It 
lets you import multiple data- 
bases for analysis and reporting 
and to link databases 

together. You can import and 
analyze Lotus 1-2-3, Super- 
Calc4, dBASE III, and ASCII 
text files. “Hotlinks” connect 
information between the data- 
base and the spreadsheet, 

with database changes automat- 
ically transferred to the 
spreadsheet. 

Silverado operates with 
1-2-3- and SuperCalc-style 
commands and reads 1-2-3 and 
SuperCalc4 file formats. You 
can sort and resort data with no 
limit on the number of sort 
fields. Totals and subtotals are 
available at any level, and you 
can analyze data from most 
views. 

The program utilizes back- 
ground processing, shortening 
the time required for report 
generation. 

Database outlining is an- 
other one of Silverado’s fea- 
tures. It enables you to view 
information at any level of sub- 
totaling or detail. 

You also have a choice of 
several ways to view informa- 
tion, including the Spread- 
sheet View, Form View, 
Crosstab View, and Report 
View. 

Silverado also features vir- 
tual data memory that automat- 
ically accesses available 
memory devices. Small files 
use the available standard 
memory and will use expanded 
memory if it is present. Files 
that exceed the memory capac- 
ity are swapped to disk. 

The program runs on the 
IBM PC, XT, AT, and compat- 
ibles with two floppy disk 

drives or one floppy drive and 
one hard disk drive. At least 
512K bytes of RAM is re- 
quired, as well as MS-DOS 

or PC-DOS 2.0 or higher, and 
Lotus 1-2-3 version 2.0 or 
higher or SuperCalc4. 

Price: $149. 

Contact: Computer Asso- 
ciates International Inc. , 2195 


Press Fl for help, Est to end off, Bnter to select, trwous to neve nie 





Silverado operates as a window inside a spreadsheet. 


Fortune Dr., San Jose, CA 
95131-1820, (408) 432-1727. 
Inquiry 803. 


Finance Manager Il 


f= inance Manager II con- 
sists of general ledger, ac- 
count-reconciliation, finan- 
cial-utilities, accounts 
receivable, and accounts pay- 
able modules. You can pur- 
chase the modules separately 
or run them as an integrated 
system. 

The general ledger module 
lets you set budgets, compare 
expenses, keep track of tax 
deductions, record all transac- 


tions, and calculate your net 


worth. You can produce gen- 
eral-journal, income-state- 
ment, accounts-listing, bal- 
ance-sheet, and budget-listing 
reports by month, quarter, 
year, or year-to-date. You 
can store up to 1999 accounts 
and up to 30,000 transactions 
per year. 

The account-reconciliation 
module runs with the general 
ledger module and enables 
you to balance bank state- 
ments, keep track of out- 
standing checks, verify charge- 
card transactions, and 
produce automatic balance 
statements. 

The financial-utilities 
module helps you make calcu- 


lations, create a depreciation 
schedule for your assets, and 
calculate loan payments. You 
can produce loan amortization 
schedules and calculate pres- 
ent and future values of 
annuities. 

With the accounts receiv- 
able module you can calculate 
finance charges, print cus- 
tomer lists and mailing labels, 
and produce cash flow fore- 
casts. Reports provided include 
an accounts receivable jour- 
nal, balance-forward state- 
ments, customer invoices, 
and a schedule of receivables. 

The accounts payable mod- 
ule lets you maintain a perma- 
nent record of purchases and 
print checks, vendor lists, and 
mailing labels. 

Finance Manager II mod- 
ules run on the IBM PC, XT, 
AT, and compatibles with 
MS-DOS or PC-DOS 2.0 or 
higher, 256K bytes of RAM, 
and two floppy disk drives or 
one floppy disk drive and a 
hard disk drive. All modules 
can run independently except 
the account-reconciliation 
module, which requires the 
general ledger. 

Price: General ledger, $40; 
account reconciliation, $15; 
financial utilities, $20; 
accounts receivable, $30; 
accounts payable, $30. 
Contact: Hooper Interna- 
ional, P.O. Box 08430, Fort 
Myers, FL, 33908-8430, 
(813) 466-0050. 

Inquiry 804. 


Expert Tax Advice 


sk Dan About Your 

Taxes is a rule-based tax 
preparation program that 
gives you a personalized analy- 
sis of your taxes, taking the 
most recent tax-law changes 
into account, and carries re- 
sults to on-line tax forms. 

Using an expert system, 
Ask Dan runs you through in- 
dividually tailored question- 
and-answer sessions, automati- 
cally completing relevant tax 
forms or lines in the process. 
Legal Knowledge Systems re- 
ports that you can override the 
expert at any time, change 
your answers, and let Dan re- 
compute your tax forms. The 
program asks yes/no, multiple 
choice, and fill-in-the-blank 
questions. It also offers a cus- 
tomized checklist that de- 
scribes deductions, income 
items, credits, and additional 
tax debts you may have. 

The program can-assist you 
on IRAs, filing status, exemp- 
tions, alimony, medical de- 
ductions, taxes paid, charitable 
deductions, interest and divi- 
dend income, capital gains, 
sale of a home, child care 
credit, and moving expenses. 

With each answer, your tax 
form is recomputed spread- 
sheet-style on-screen. The 
program contains Form 1040, 
schedules A through F, R, 
SE, and about 20 others. You 
can print the forms on any 
printer, the company reports, 
and they are suitable for sub- 
mission to the IRS. 

The program runs on the 
IBM PC and compatibles with 
at least 512K bytes of RAM 
and a hard disk drive or two 
floppy disk drives. The com- 
pany reports that Ask Dan will 
ship in mid-January. 

Price: $69.95. 

Contact: Legal Knowledge 
Systems Inc., 195 Maplewood 
St., Watertown, MA 02172, 
(617) 923-2322. 

Inquiry 805. 
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. : Itse easy with CLARION. _ 
Picture this: Envision the convenience and versatility ofall Get the CLARIO: tage: Give CLARION a run for the 

__ the development tools you need, combined with a powerful money. Priced at just $395 plus shipping, it's easy to switch to 
new language that’s easy to learn and even easier to use. The _ our picture-perfect development tool. If you’re not completely 

_ result i is CLARION. © amazed by the results you get, simply return it within 45 days 


Instant development: From prototyping to source code in a for a full, unconditional r ag Masiad e American 
flash. Generate screens and reports, and compile and test the Express and VISA accepted. _ 
_ complete range of PC mapcions mat times faster than ‘ToorderCLA RION or ve 
— youdonowl —— simply call toll free: 
LARION runs on any 1 IBM PC PSP, or true ocean with _ 
20kb of memory and a es disk drive. 
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Networking Reports 


he Snow Report Writer 

network version merges 
data from multiple sources 
such as Lotus 1-2-3, dBASE, 
and over 55 others, including 
languages. 

You can create columnar 
reports, forms, mailing lists, 
labels, form letters, and busi- 
ness graphics. Windowing and 
help is provided throughout 
the program. It also has record 
locking and file protection. 

The Snow Report Writer 
runs on the IBM PC and com- 
patibles with at least 384K 
bytes of RAM. A hard disk 
drive is recommended. The 
program supports Novell, PC 
NET, Token Ring, and 3- 
Com networks. 

Price: $995 for eight 
workstations. 

Contact: Snow Software, 
2360 Congress Ave., Clear- 
water, FL 34621, (813) 784- 
8899. 

Inquiry 806. 


Waveform Editing 


ith Sound Designer 
Universal you can edit 

the waveforms and digital sig- 
nals of musical samples on the 
Macintosh. The Universal 
edition of the program supports 
a variety of MIDI samplers. 
You can display up to three 
waveforms on the Mac screen 
and edit each sound with up to 
1/50,000-second accuracy, 
according to Digidesign. 

Looping is done with a 
special loop window and a 
flexible cross-fade looping 
function. You can digitally 
mix, merge, equalize, and 
compress sounds, as well as 
perform complex frequency 
analysis using the program’s 
three-dimensional fast- 
Fourier-transform display. 

You can also use Sound 
Designer Universal to transfer 
sounds between samplers. 
The Universal edition of Sound 
Designer does not contain the 
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The Snow Report Writer network version. 


front-panel editing and Kar- 
plus-Strong digital synthesis 
capabilities. 

To run Sound Designer, 
you need a 512K-byte Macin- 
tosh or a Mac II. 

Price: $395. 

Contact: Digidesign Inc.., 
1360 Willow Rd, Suite 101, 
Menlo Park, CA 94025, 
(415) 327-8811. 

Inquiry 807. 


Graphic Design 
and Technical Report 
Writing 


ord-CAD combines the 

functions of a word pro- 
cessor with those of a CAD 
program. 

With Word-CAD, you can 
place lines, rectangles, ellip- 
ses, and polygons in engi- 
neering units of your choice on 
scalable grids. The program 
also has zoom and scaling, 
move and delete, rotation, 
perspective, and dimensioning. 
The program includes a line 
generator that lets you draw ir- 
regular shapes directly into 
memory. You can save draw- 
ings as symbols and call them 
into a drawing for placement at 
any point. 

The word-processing por- 
tion of the program is called 
Word-Edit. It lets you enter 
copy, move, change, and cut- 
and-paste operations. You 
also have bold, compressed, 


expanded, italic, underline, 
and subscript and superscript 
text at your disposal. Up to 
three fonts are resident in 
RAM at any time, along with 
bit-mapped text. You also have 
the ability to format headlines 
and subheads and to flow col- 
umns of text around graphics. 
Word-CAD supports 
ASCII text. It requires an IBM 
PC with at least 512K bytes 
of RAM; one floppy disk 
drive; and a CGA, EGA, or 


Hercules monochrome adapter. 


It is designed for use with a 
dot-matrix printer, enabling it 
to produce drawings up to 
13% inches wide and up to 30 
feet long. 

Price: $99. | 

Contact: Iam, P.O. Box 
2545, Fair Oaks, CA 95628, 
(916) 961-8082. 

Inquiry 808. 


Fix That Database 


ilco Software has com- 

bined two of its database 
utilities, added some fea- 
tures, and named it Quick- 
Fix-2. The MS-LOS program 
repairs dBASE II and III files, 
as well as files from Clipper, 
FoxBASE, and WordTech data- 
bases, by performing combi- 
nations of the following func- 


tions: resetting the record 
counter in the header, replac- 
ing corrupted headers, re- 
aligning data within the data- 
base, replacing high bits and 
control characters, and remov- 
ing invalid end-of-file 
markers. 

QuickFix-2 has no limit to 
file size. The vendor says the 
program will recover any data 
in the DOS directory. The soft- 
ware also has context-sensi- 
tive help, the ability to view 
database records, and a fea- 
ture that lists records contain- 
ing bad bytes. 

The program requires MS- 
DOS 2.0 or higher and 192K 
bytes of RAM. 

Price: $29. 

Contact: Hilco Software, 
11266 Barnett Valley Rd., 
Sebastopol, CA 95472-9555, 
(707) 829-5011. 

Inquiry 809. 


AP Stylebook on Disk 


he KeyNotes AP Style- 

book works with your 
word-processing program. 
When you need access to AP 
style or reference informa- 
tion, you press a hot key, 
which opens a menu of en- 
tries in the stylebook. Or, you 
can use the automatic search 
mode. ; 
The Stylebook offers you 
information on capitalization, 
abbreviation, punctuation, 
spelling, and numbers and their 
usage. It also gives you 
guidelines on sports and busi- 
ness writing, and there are in- 
dividual guides to punctuation 
and computer terms. 

The program is available 
for the IBM PC with PC-DOS 
or MS-DOS 2.0 or higher; 
another version is available for 
Macs with at least 128K bytes 
of RAM. 

Price: $49.95. 

Contact: Digital Learning 
Systems, 4 Century Dr., Par- 
sippany, NJ 07054, (201) 
538-6640. 

Inquiry 810. 
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LOOKING FOR HIGH PERFORMANCE? 





Open up our new 386, and you'll see the 
difference. Every major component has 
our name on it. So you’re getting the kind 
of quality and performance throughout that 
you'd be proud to put your name on. 


For years, we’ve been designing and 
manufacturing high performance compo- 
nents for the most respected names in 
computing. Now, all the refinements we've 
achieved for other manufacturers 
are available under one 
hood, under our own 
name. Or yours. 


Because we 
design and manufac- 
ture the engine 
right here, stateside, 
in our own 45,000 





square foot facility,  \W\e -——— a 2 a 


we don't have to com- 


Agent & Distributor Inquiries Invited 


CHECK UNDER OUR HOOD. 


. promise on quality or performance. That 





means you don’t, either. 


And because we do everything right 
here, ourselves, you always know exactly 
who to call for any kind of support you 
need. The people who will answer your call 
aren't “support” people. They're the peo- 
ple who designed and built your machine. 


We offer a full line of 386 and 286 sys- 
tems off the shelf, or configured to 
your private label specs. Pick 

up the phone right now, 
and check us out. 


at b eb Yan 
I-Ol i RO 
In USA 
(408) 432-1191 
TLX: 559291 
FORTRON 
FAX: 408-432-1303 


2380 Qume Dr, Ste. F 
San Jose, CA 95131 





SEE US AT CeBIT ’88 USA PAVILION HALL 6 Stand C55/D56 
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Intelligent I/O 
Controllers 
for Multiuser Micros 


S pecialix Systems has 
launched the Chase AT 


family of IBM PC-compati- 
ble intelligent I/O controllers 
that let you create multiuser 
systems that rival minicom- 
puter performance. You can 
use the Chase boards in 80286- 
and 80386-based AT-compat- 
ible computers to build multi- 
user systems running the 
Unix V, Xenix V, Concurrent 
DOS, and PC-MOS/386 op- 
erating systems. 

The Chase AT16 is a 16- 
port serial interface controller 
with modem control that in- 
corporates its own 80186 
microprocessor with 64K 
bytes of memory. Each AT16 
board can support 16 termi- 
nals and a computer with an 
80386 microprocessor that 
can handle up to four boards, 
for a total of 64 terminals. 
The dedicated 80186 I/O pro- 
cessor offloads the interrupt 
overhead (associated with con- 
text-switching between users) 
from the host CPU, resulting in 
a data rate of 110,000 bits per 
second. 

The Chase AT8 and AT4 
are eight- and four-port ver- 
sions of the board. These 
boards have 32K bytes of on- 
board memory and support 
data rates of 75,000 bps. 

The I/O04 Plus is a nonin- 
telligent four-port I/O board 
powered by a Z80 I/O proces- 
sor with a data rate of 40,000 
bps. You can add the I/O Plus 
to an IBM PC, XT, or compat- 
ible to support four termi- 
nals, modems, or other serial 
devices, or add up to four 
boards to an AT or compatible 
to support 16 terminals. 
Price: £1495 for the Chase 
AT 16; £995 for the Chase 


WHAT’S NEW 
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AT8; £695 for the Chase 
AT4; £495 for the I/04 Plus. 
Contact: Specialix Systems 
Ltd., Roseneath House, Giggs 
Hill Rd., Thames Ditton, 
Surrey KT7 OTR, U.K., (01)- 
398-9422. 

Inquiry 838. 


Bibliography Program 


for the Macintosh 


Isevier-Biosoft offers 
Autobiblio, a modular bib- 

liographic storage and retriev- 
al system for the Apple Macin- 
tosh. You can create 
databases of literature refer- 
ences, store lists of references 
on disk as a text file, and then 
select, recall, edit, and print 
them in required formats. You 
can create formats to suit 
your requirements, store the 
formats required by any 
chosen journal, and edit them 
with a word processor. 

Modules include FindCite, 
which searches your manu- 
script disk and prepared lists 
of references in the text. It can 
read text files, ASCII files, 
and text prepared with Micro- 
soft Word. MakeBiblio pre- 


Specialix Systems’ Chase AT I/O controllers. 


Titi 





pares the final bibliography in 
the format required by any 
chosen journal. EditRef pre- 
pares the database of refer- 
ences. References can be any 
size, and you can move 
records from one file to an- 
other. A search facility lets 
you find references in your 
database containing given in- 
formation such as term, author, 
or year. 

Autobiblio requires an 
Apple Macintosh with at least 
two 400K-byte single-sided 
floppy disk drives or one 
800K-byte double-sided flop- 
py disk drive. A hard disk 
drive is recommended for 
files of 5000 references. 
Price: £70; $140 U.S. 
Contact: Elsevier-Biosoft, 
68 Hills Rd., Cambridge CB2 
ILA, U.K., 0223-315961. 
Inquiry 814. 


Expert System 
for Architects 
and Engineers 


, TSStructE, a microcom- 
puter-based expert system 
developed for architects and 
engineers, analyzes and de- 
signs energy-related struc- 
tures such as cooling towers, 
transmission towers, and off- 





shore platforms; transporta- 
tion-related structures such as 
bridges and ships; and func- 
tional structures such as foun- 
dations, basements, and tun- 
nels. It comprises 18 modular 
packages with six methods of 
input that can handle from 
simple and continuous beams 
to complex two- and three- 
dimensional structures and 
spaceframes. Among the pack- 
ages are ATS-CONTBEAM, 
ATS-PLANETRS, ATS- 
PLANEFRM, ATS-PLANE- 
GRD, ATS-SPACETRS, ATS- 
SPACEFRM, ATS- 
BMONELAS, ATS- 
SECDESGN, AND ATS- 
SECINVES. 

General features include up 
to 500 joints and 1000 mem- 
bers, shape generators for 
standard and special structures, 
any number of load cases, in- 
teractive data entry, and direct 
creation/editing of data files. 
Analysis features include in- 
place stiffness method of 
analysis, loads applied at joints 
or members, lack of fit, ini- 
tial kink, initial curvature, tem- 
perature effects, and support 
movement effects. 

Output features include 
joint displacements and rota- 
tions, member forces at the 
ends, support reactions and 
their summation, table of 
maximum/minimum of signifi- 
cant items, equilibrium check 
at all joints, stresses and stress- 
interaction ratios, and graph- 
ics of original and deflected 
structure, load, shear, and 
moment diagrams. 

ATS-CONTBEAM lets 
you analyze continuous beams 
and subframes. The program 
handles uniform, triangular, 
and point loads with or 
without end-cantilever effects 
and beams with stepped cross 
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sections. Subframes feature 
columns above and below that 


you can omit as needed. 

Built-in load patterns han- 
dle dead load/live load combi- 
nations to yield the maxi- 
mum/minimum bending 
moments and shears along the 
spans. The program lets you 
view intermediate or final 
results. 

ATS-PLANEFRM enables 
you to analyze plane-frame 
structures of arbitrary shapes 
with loads at joints or on mem- 
bers. It allows initial imper- 
fections, temperature effects, 
support settlements, and mo- 
ment release at either end or 
both ends of a member. 

Other features include built-in 
band minimization, shear and 
bending moment diagrams, 
nominal axial and bending 
stresses, and interaction ratios 
for all members and load 
cases. The output gives sum- 
mation of reaction and equi- 
librium check at all joints of 
the structure on most graphic 
screens and dot-matrix 
printers. 

With ATS-SPACEFRM, 
you can examine loads at joints 
or members in six directions, 
as well as imperfections, tem- 
perature, and support 
settlements. 

ATS-BMONELAS lets you 
study beams on rigid and flexi- 
ble foundations, with vari- 
able-beam cross section, ad- 
justments for equalizing soil 
pressures, symmetric and ec- 
centric concrete loads and 
moments, and partial uniform 
load. | 

ATS-SECDESGN and ATS- 
SECINVES let you check for 
maximum/minimum steel; 
minimum stirrup; maximum 
shear stress; minimum space 
between bars in a row and be- 
tween rows; minimum clear 
cover to stirrup at bottom, 


sides, and top; recomputation 
of effective depth; schematic 
cross section with sizes and 
bars selected automatically; in- 
put of factored or unfactored 
values; moment reduction fac- 
tor; and shear-span augmen- 
tation effects. 

ATSStructE runs on the 
IBM PC, XT, AT, and compat- 
ibles with MS-DOS or PC- 
DOS 2.1 or higher, a minimum 
of 640K bytes of memory, a 
10-megabyte hard disk drive, a 
math coprocessor, and a 
color graphics monitor. You 
can print on an 80-column- 
wide dot-matrix printer capa- 
ble of dumping screen graph- 
ics, and you can plot on an HP 
7475A or compatible plotter. 
Price: $2500 Singapore for 
ATS-CONTBEAM;; S$2250 
for ATS-PLANETRS; 
$$2500 for ATS-PLANEFRM; 
S$2500 for ATS-PLANE- 
GRD; S$2250 for ATS- 
SPACETRS; S$2750 for 
ATS-SPACEFRM; S$500 for 
ATS-BMONELAS; S$750 
for ATS-SECDESGN;; S$250 
for ATS-SECINVES. 

Contact: Advanced Technol- 
ogy Solutions, ATS Computer- 
centre Pte. Ltd., 10 Anson 
Rd., #03-05/06, International 
Plaza, Singapore 0207, 225- 
8311. 

Inquiry 815. 


Portable Ethernet 
Analysis Tool 


pider Systems’ Spider- 

Monitor P200 provides in- 
formation on capacity usage 
and performs a variety of other 
tasks. This portable Ethernet 
analysis tool identifies the sta- 
tions on the network generat- 
ing the most traffic or errors, 
finds flaws in the cable sys- 


tem, provides statistics for up 
to 1024 stations on the net- 
work, logs data to the built-in 
20-megabyte hard disk drive 
for later analysis (or provides 
hard-copy output), and cap- 
tures packets filtered by user- 
defined criteria for analysis of 
communications failures. 

The main unit consists of 
an IBM PC AT-compatible 
computer and keyboard. Fea- 
tures include a 10-MHz 80286 
CPU and a monitor board 
that contains an 8-MHz 80186 
microprocessor and an 82586 
Ethernet controller. Main 
memory is 1280K bytes, with 
512K bytes in a trace buffer. 
The liquid crystal display is 
tilt-adjustable with electrolumi- 
nescent backlighting, a reso- 
lution of 80 characters by 25 
lines, and a built-in adapter 
for color and monochrome 
monitors. The detachable 
keyboard has three positioning 
angles, 103 full-stroke keys, 
29 dedicated function keys, and 
a numeric keypad. The 20- 
megabyte hard disk drive lets 
you store and analyze address 
maps and data from different 
networks, and you can copy 
data from any network onto the 
1.2-megabyte floppy disk 
drive, allowing remote data 


The SpiderMonitor P200 Ethernet analysis tool. 


sharing. The unit has an RS- 
232C serial port, a Centronics 
parallel printer port, and a 
15-way AUI LAN interface. 
External dimensions are 410 
by 243 by 160 millimeters, and 
it weighs 9.5 kilograms. 

The monitor has six 
modes: The test mode tests 
physical Ethernet media com- 
ponents; the statistics mode an- 
alyzes network traffic and 
errors by station; the perfor- 
mance mode shows current 
activity on the network; the 
summary mode summarizes 
activity over user-specified 
time periods; the traffic- 
generation mode simulates 
additional network load by 
generating specified traffic; 
and the development mode 
filters to capture specific 
packets and analyze those 
packets. 

In addition, the monitor is 
multitasking. Summary infor- 
mation, statistics collection, 
and packet filtering are run as 
background tasks while the 
P200 is used in other modes. It 
is function-key-driven: Just 
plug it in and use. You can set 
up a mnemonic address map 
for station addresses, select 
display options, view the data 

continued 
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gathered in real time on the 
LCD logged to the 20-mega- 
byte hard disk drive, or output 
to a printer. 

The SpiderMonitor P200 
runs under MS-DOS or PC- 
DOS 2.0 or higher, which 
lets you manipulate saved 
network-data files with other 
applications. The monitor 
conforms to the IEEE 802.3 
standard and is suitable for all 
Ethernet networks, including 
those running ISO, TCP/IP, 
M XNS, and DECnet proto- 
cols. The monitor transmits 
onto the network only in test 
and traffic generation modes. 
Price: £9500. 

Contact: Spider Systems 

Ltd., 65 Bonnington Rd., Edin- 
burgh EH6 5JQ, Scotland, 
031-554-9424. 

Inquiry 824. 


Laptop Portable 
Computers 


mstrad has launched the 

PPC (Portable Personal 
Computer) range of IBM 
PC-compatible laptop portable 
computers. All four models 
in the PPC series feature an 8- 
MHz 8086 microprocessor, 
an MS-DOS 3.3 operating sys- 
tem, a supertwist LCD 
display, 32-inch floppy disk 
drives, serial and parallel in- 
terfaces, and a full-size AT- 
style keyboard. The com- 
puters are powered from 
mains, 12 volts DC, or 10 
nonrechargeable dry-cell bat- 
teries that give you about 8 
hours of operation. The exter- 
nal design scheme differs 
from existing IBM PC-compa- 
tible laptops in that the full- 
size keyboard folds over the 
disk drives and pop-up 
display, giving a long, thin 
package when closed. The 
units weigh about 12 pounds. 

The lower-end models, the 

PPC 512S and PPC 512D, 
come with 512K bytes of 
memory and no modem. The 
512S has one floppy disk 
drive, and the 512D has two 
floppy disk drives. The 
higher-end modeis, the PPC 





Mead Systems’ Multiplexing Buffers. 


640S and the PPC 640D, come 
with 640K bytes of memory 
and a 2400-bps internal 
modem. The 640S has one 
floppy disk drive, and the 
640D has two floppy disk 
drives. The disk drives follow 
the 720K-byte standard of the 
IBM PC Convertible. 

The supertwist LCD 
display is black on green/ 
yellow and is not backlit. The 
display emulates a CGA and 
has the same aspect ratio as a 
CGA monitor, which repro- 
duces graphics accurately. A 
socket is provided for the 
attachment of an external 
monitor. Extra power sockets 
allow any of the PPC com- 
puters to draw its power from 
an Amstrad PC Monitor- 
/Power Unit and from a car 
cigarette-lighter socket. 
Price: £399 to £599. 
Contact: Amstrad plc., 
Brentwood House, 169 Kings 
Rd., Brentwood, 

Essex CM14 4EF, U.K., 
0277-228888. 
Inquiry 846. 


Encryption 
and Compression 
Program for MS-DOS 


paceBuster defends itself 

from disassembly and de- 
compilation by introducing 
safeguards against the use of 
debuggers. The program en- 
crypts and compresses .COM 
and .EXE files into shorter 
files that are recognizable by 
DOS. The new compressed 
program automatically returns 
to its expanded form in mem- 
ory at the time of execution. 

SpaceBuster runs under 

MS-DOS or PC-DOS 2.0 or 
higher on the IBM PC, XT, 


AT, PS/2, and compatibles 
with a minimum of 512K - 
bytes of memory. 

Price: 950.000 Lira. 

Contact: TC Informatica, 

Via Degli Artificieri 23, 00143 
Roma, Italy, (06) 501-0260. 
Inquiry 812. 


Software-Protection 
Program 


L ibra prevents the unau- 
thorized duplication of 
programs on 54- and 34- 
inch floppy disks. This soft- 
ware program provides disk 
and file protection of your pro- 
grams. By guiding the com- 
puter’s driver without interven- 
tion from outside 

mechanisms Libra makes a 
hidden fingerprint on the 

disk, encrypting your software, 
and then generates a new 

.COM or .EXE file the same 
length as the original. The 
DOS loader can recognize the 
new file, and it loads and exe- 
cutes it normally; but utility 
programs specialized in file 
analysis cannot operate, and 
debuggers are deterred. 

Libra runs under MS-DOS 
or PC-DOS 2.0 or higher on 
the IBM PC, XT, AT, PS/2, 
and compatibles with a mini- 
mum of 512K bytes of mem- 
ory. It works with BASIC, 
assembly language, C, and 
Clipper. 

Price: 450.000 Lira for 50. 
Contact: TC Informatica, 

Via Degli Artificieri 23, 00143 
Rome, Italy, (06) 501-0260. 
Inquiry 811. 


Peripheral Switch 
with Buffer Memory 


he Multiplexing Buffer is 

an automatic peripheral 
switch with a buffer memory 
that facilitates the sharing of 
peripherals that accept paral- 
lel input, like laser printers and 
plotters. 

The device incorporates 
four Centronics parallel inputs, 
multiplexed and buffered to a 
single output, and 64K bytes of 
buffer memory. 

The buffer lets you input 
simultaneously, with memory 
being dynamically allocated 
as required. When the output 
device is busy, jobs are 
queued in the buffer in the 
order that they are received: 
first in, first out. You can 
queue up to 16 tasks at a time 
and time-out inactive users. A 
front-panel status display 
shows the users who are queue- 
ing and the memory 
allocated. 

Price: £395; £185 for the 
buffer as an automatic periph- 
eral switch without any 
memory. 

Contact: Mead Systems Ltd., 
5 Cliveden Mead, Maidenhead, 
Berkshire SL6 8HE, U.K., 
0628-770654. 

Inquiry 834. 


Designing and 
Drafting in AutoCAD 


IdCAD, a software tool, 
designs and drafts process 
schemes, as well as piping 
and instrument diagrams in 
AutoCAD. 

The program features a 
symbol library, combined with 
integral application software 
written in AutoLISP; an 
adapted AutoCAD template; 
and a PId template. 

The symbol library in- 
cludes equipment, process 
lines, instrument lines, 
valves, and instruments; draw- 
ing, naming, and manipulat- 
ing of process lines; automatic 
breaking and closing of lines 
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{It operates at 4 million 
instructions per second. 


Its the worlds fastest 
microcomputer. 


It has been voted the 1987 


microcomputer of the year. 


tHome/Small Business Category of the British Microcomputing Awards. 


Archimedes 


> In addition to BBC Basic V, high level languages such as °C’ 
and ‘Pascal’ can be used for specialist applications fully 
exploiting the computer's outstanding power, graphics 


and speed. 


> The huge potential of Archimedes doesn’t stop there. The 
310M with its built-in PC emulator can run Lotus 1|.2.3* 


D BASE IL MS-WORD*# and other popular business 
programs available under MS-DOS* 


> With prices starting at £749 exc. VAT for the 305 with mono 
monitor and rising to £1035 exc. VAT for the 310M with 
colour monitor, the Archimedes 300 series represents 
unparalleled value for a computer system of such capability. 


— — — PRIORITY REQUEST — — — 
=| 


Please send me an information pack on Archimedes togeth 
with a list of dealers. 





just about everything you do happens instantly. With this 
J ero PP y [| Tick here for written details of the 0% finance deal 


kind of power at your fingertips the advantages are available through parucipatine dealers, 


| Name: 
| Address:___ 
Model shown here is the Archimedes 310 with colour monitor and includes Mouse. | 
| Postcode: 
> At an operating speed of 4 million instructions per second 
Tel: 


enormous. & 
> Already Archimedes* has won the British Microcomputer of | Acct apie: Acorn ww 
the Year award, a clear winner against the other two finalists, FREEPOST 4335,BS13YX The choice of experienc 
the Amstrad 1512* and the Amiga 500* |” — —— — OR PHONE 0800 100 100 — — “ug 





0” (APR 0”) FINANCE FOR LIMITED PERIOD 


Interest free credit is available on all Archimedes systems during the period 1.10.87 to 31.12.87. Maximum period of credit 12 months. Subject to status. 

Written quotation available on request from participating dealers who are licenced credit brokers. 
ass 
*MS-DOS and MS-WORD are trade marks of Microsoft Corporation. *Amstrad 1512 isa trade mark of Amstrad Consumer Electronics ple. *D BASE Ill is a trade mark of Ashton-Tate. 
*Amiga 500 is a trade mark of Commodore Business Machines. *Lotus 1.2.3 is a trade mark of Lotus Corporation. *Archimedes is a trade mark of Acorn Computers Ltd. 
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during insertion or deletion of 
symbols; and maintaining 
and listing of information about 
various elements. You can 
transfer data to database pro- 
grams such as dBASE III, 
which lets you add supplemen- 
tary information such as pres- 
sure and temperature; link with 
database programs to gener- 
ate lists of materials; and adapt 
the program to your needs. 
PIdCAD requires Auto- 
CAD 2.5 or higher, an IBM 
“PC, XT, AT, or compatible 
with a minimum of 640K bytes 
of memory; a 20-megabyte 
hard disk drive; a digitizer tab- 
let, preferably size A3; a 
monitor with a resolution of at 
least 640 by 350 pixels; and a 
graphics card. 
Price: 69,000 Belgian 
Francs. 
Contact: BnS Engineering 
bvba, Havenlaan 82, B-9060 
Zelzate, Belgium, 091- 
457067. 
Inquiry 813. 


Hardware and 
Software Alternative 
to Networking 


nterrupt Systems offers the 

Data Transfer System (DTS), 
a hardware and software sys- 
tem that provides file transfer 
and printer sharing capabili- 
ties as an alternative to IBM 
PC networking. 

The hardware consists of a 
box and two cables for connect- 
ing it to your computer. You 
can link up to four personal 
computers to the DTS unit via 
each computer’s serial port 
(COM 1). Included with the 
DTS hardware is a memory- 
resident software package 
that operates in background 
mode concurrently with most 
software. Communication be- 
tween computers is at 19,200 
bps with error detection and re- 
covery protocols. 

Functions supported in- 
clude file transfers, directory 
listings of remote computers, 


remote access to disks and 
printers, printer sharing, and 
communication messages be- 
tween users. 

The DTS software runs 
under MS-DOS or PC-DOS 
3.1 or higher on the IBM PC, 
XT, AT, and compatibles with 
256K bytes of memory. 

Price: $920 Australian. 
Contact: Interrupt Systems 
Pty. Ltd., 1st Floor, 9 Robin- 
lee Ave., Burwood East, Vic- 
toria, Australia 3151, (03) 233- 
9622. 

Inquiry 818. 


Monitoring 
Communications Traffic 


C-Monitor is a hardware 

and software system that 
gives an IBM PC, XT, AT, 
or compatible the ability to 
display, record, and print 
synchronous or asynchronous 
communications traffic in 
byte, frame, or packet formats. 


A MeEssaAGE Io 
OuR SUBSCRIBERS 
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On start-up, a menu is pre- 
sented, from which you select 
the network protocol and 
specify the type of monitoring 
required. 

The hardware contains a 
connection cable and a board 
that provides an interface to 
leased, dial-up, or direct com- 
munications lines. The board 
fits into a full- or half-size slot 
in the IBM PC, and you can 
configure it to fitinto any _ 
available I/O address or to | [ 
use any interrupt-request line 

PC-Monitor supports syn- 
chronous protocols for X.25, 
SDLC, HDLC, UDLC, 
ICLC-03, Uniscope, and Bi- 
sync, and the system can ac- 
commodate additional user 
protocols. You can monitor 
the level of the modem signals 
by taking a snapshot of the 
data flow every 4, second. 

The screen consists of two 
windows in monochrome or 
color; a scrolling region that 

continued 


the BYTE subscriber list available to 
other companies who wish to send our 
subscribers material about their products. We 
take great care to screen these companies, 
choosing only those who are reputable, and 
whose products, services, or information we 
feel would be of interest to you. Direct mail 
is an efficient medium for pre- 
senting the latest personal com- 
puter goods and services to our 
subscribers. 
Many BYTE subscribers ap- 
preciate this controlled use of 
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ATTN: SUBSCRIBER SERVICE 
PO. Box 6821 
PiscaTAWwAY, NJ 08854 


our mailing list, and look forward to finding 
information of interest to them in the mail. 
Used are our subscribers’ names and addresses 
only (no other information we may have is 
ever given). . 

While we believe the distribution of this in- 
formation is of benefit to our subscribers, we 
firmly respect the wishes of any subscriber 
who does not want to receive 
such promotional _ literature. 
Should you wish to restrict the 
use’of your name, simply send 
your request to the following 


address. 
| Ay 
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JPIl-Modula-2* gives cS the best of C and Pascal: 


compact ultra fast code and easy to read programs. 


Here are the facts: 






Turbo Pascal V4.0 


JP! Modula-2 V1.0] 


Microsoft C V4.0 
Logitech V3.0 


Compiler Highlights : 


Sieve Benchmark 
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ieee 
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Full version 3.0 implementation as defined by Wirth. 
Compiles 3-5000 lines/minute (PC AT MHz). 


Up to IMB code and data. 
Long and short pointers. 


Short pointers supported in all segments. 
Total segment control (memory models). 


Generates standard OBI files. 
Separate compilation of modules. 
Automatic ‘‘librarian’’. 

Built-in automatic ‘’make’’ facility. 
Supports multi-tasking. 

8087 support. 

Complete MS-DOS support. 


Environment Highlights 


Multiple window editor with re-configurable commands. 


Edit several files simultaneously. 


Built-in data-communications 
package which will connect 
you to JPI’s TechLine. 

All environment commands 
and menus are re- 
configurable. 

Windows may be resized, 
re-coloured and moved 
around at any time. 


*Modula-2 was developed 
by Niklaus Wirth, the father 
of Pascal, as a powerful 
successor to Pascal. 

+ 29 iterations on Compag 


286 at 8BMHz. 





Technical support 24 hours a day 

Technical support is available 24 hours a day via J&P’s exclusive TechLine which allows you to 
connect via modem directly to our computer. With TechLine you can send technical questions and 
receive answers, browse our information database and even receive free useful utilities, all without 
leaving the JP| Modula-2 environment. Technical support is of course also availeble during normal 
business hours via telephone or mail 


For only £79.95 inc. VAT you get all of the above including full source code to the 
libraries and the window manager. Shipped free of charge in the U.K. 
Runs on all IBM PCs and compatibles, including the Amstrad 1512 and 1640. 


No-questions-asked 30 day money back guarantee. 


ORDER NOW 


Dial 0800-444143 free of charge 24 Hours (orders only). COD and all major credit cards accepted. 


We ship within 24 hours 
For further information or to order by mail write: J&P Ltd. 63 Clerkenwell Rd. London EC1M 5NP, Phone: (01) 253 4333 


Brand and product names are trade marks or registered trademarks of their respective holders. 





Compile, link and run programs with a single keystroke. 
Pin-points compile-time and run-time errors in the source instantaneously. 
Context sensitive built-in help system. 


MODULE: Bench; 
FROM: IO°-IMPORT WrStr; 
CONST: Nooftiterations = 257 


= 8190; 
VAR: I CARDINAL? (* unsigned 16-bit integer *) 


PROCEDURE: Sieve; 
VAR I,K, Prime, Count: ‘CARDINAL; 
Flags: ARRAY [0..Size] OF BOOLEAN; 
BEGIN 
Count 25: O; 
FOR. I s= 0° TO Size DO 
Flags{I} <= TRUE: 
END} 


FOR I3s 0: TO Size DO 
IF Flags{i] THEN 
Prime: <= I + I + 3; 
Kote cl +: Prime; 
WHILE -K: <= Size DO 
Flags[{K] := FALSE; 
K j= K + Prime; 


END; 
EINC{ Count 3}; 
END; 
END; 
END Sieve: 


BEGIN 
WrStr("“Start..“); 
FOR I := 1 TO NoOfiterations DO 
Sieve; 
END; 
WrStr(". .Stop"); 
END Bench. 
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shows the incoming and outgo- 
ing traffic in the selected for- 
mat; and a window for specify- 
ing the protocol in use and 

the display format. You can 
record the data traffic to a 
cyclic memory buffer of 32K 
bytes and write the buffer to a 
disk file or continuously record 
to a disk file for later play- 
back. Single keystrokes let you 
skip through the historic 
record in segments of a byte, a 
line, or 256K, 512K, or 8K 
bytes at a time. If required, you 
can display the data in the 
playback feature in a different 
format from the original 
display. During playback, a 
data search facility assists you 
in the recognition of salient 
data characters in ASCII, 
hexadecimal, or EBCDIC code 
formats. 

The display formats avail- 
able for asynchronous and 
byte-level synchronous data 
are character, hexadecimal, 
and concurrent character plus 
hexadecimal. Frame and 
packet-level displays are 
available for the relevant proto- 
cols, and ASCII/EBCDIC 
code formats are supported. 
NRZI or NRZ encoding is 
available for SDLC and UDLC 
communication lines. 

The asynchronous monitor 
option displays all transmission 
characters at speeds up to 
19,200 bps as a continuous 
string. Communications data 
formats such as the number of 
stop bits, parity, number of 
data bits, and the line speed are 
all configurable on-line. 

The PC-Monitor software, 
which is written in Pascal, con- 
sists of modules that imple- 
ment the various protocol 
levels and other functions in- 
dependently. It runs under MS- 
DOS or PC-DOS 1.2 or high- 
er and requires 256K bytes of 
memory. A version of PC- 
Monitor is available for the To- 
shiba range of lightweight 
microcomputers. 

Price: £500 for the IBM PC 
version, and £600 for the 
Toshiba version. 

Contact: The Software 
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The 4300 modem for the STEbus. 


Forge, 173 Basingstoke Rd., 
Reading RG2 OHF, U.K.., 
0734-312477. 

Inquiry 820. 


Word-for-Word 
Translation 


W ord-for-Word is a util- 
ity that converts text be- 
tween the file formats of 12 
different word processors. The 
translation includes substitu- 
tion of all relevant function 
codes. Word-for-Word also 
translates some communica- 
tions formats used by mini- 
computer- and mainframe- 
based systems. 

The program works in 
batch or interactive mode, and 
it supports word-processor 
formats such as WordStar, 
WordPerfect, PFS: Write, 
DisplayWrite, Microsoft Word, 
Volkswriter, and MultiMate, 
as well as the EBCDIC charac- 
ter set. 

Word-for-Word runs under 
MS-DOS or PC-DOS 2.0 or 
higher on the IBM PC, XT, 


AT, PC Convertible, and com- 
patibles with a minimum of 
256K bytes of memory and two 
floppy disk drives or one 
floppy disk drive and a hard 
disk drive. 

Price: £143. 

Contact: Corporate Soft- 
ware, Corporate House, 23 
Horseshoe Pk., Pangbourne, 
Reading, Berkshire RG8 7JW, 
U.K., 07357-5361. 

Inquiry 850. 


VMEbus 68030 Card 


he JT-68030 is a single- 

board computer based on 
the Motorola 68030 micro- 
processor. The computer is a 
VMEbus card that can run on 
the Unix or OS/9 operating 
system. It performs at about 
twice the throughput of the 
existing 68020 card, achiev- 
ing close to 5 million instruc- 
tions per second. 
Price: £4950. 
Contact: Integrated Micro 
Products Ltd., One Industrial 
Estate, Medomsley Rd., Con- 
sett County, Durham DH8 
6TJ, U.K., (0207)-503481. 
Inquiry 847. 


STEbus Modem 


ritish Telecom Micro- 

==) processor Systems has 
launched the 4300 modem, 
designed specifically for the 
STEbus. The 4300 modem 
comes on a single Eurocard 
and lets you build remote 
STEbus control and instrumen- 
tation systems that can com- 
municate over public telephone 
lines. 

The 4300 modem is inte- 
grated with a BT'603A line con- 
nector inside a shielded en- 
closure that meets BABT 
requirements. The modem 
supports the V21/V23 stan- 
dards and can switch to re- 
verse V23 (1200 bps) under 
software control for bidirec- 
tional transmissions. You can 
monitor the line with the 
built-in LED and loudspeaker, 
and high-level commands are 
included for dialing, answer- 
ing, and line monitoring. 
Price: £275. 

Contact: British Telecom 
Microprocessor Systems, 
Martlesham Heath, 
Ipswich IP5 7RE, U.K., 
0473-643101. 

Inquiry 833. 


Database Program 
for Amstrad PCW 
Computers 


ambase Series II is an 

enhanced database pro- 
gram for the Amstrad PCW 
range of word processors/com- 
puters. It has the ability to 
change file structure while re- 
taining existing data and of- 
fers cursor-controlled editing 
within and between fields and 
Boolean selection criteria. 
Price: £49.95; £29.95 as an 
upgrade for original Cambase 
owners. 
Contact: Cambrian Software 
Ltd., Unit 2, Maenofferen, 
Blaenau Ffestiniog, Gwy- 
nedd, Wales, U.K., 0766- 
831878. 
Inquiry 950. 
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USA SOFTWARE IN EUROPE! 
NO WAITING! NO COSTLY PHONE CHARGES! 
NO COSTLY FREIGHT CHARGES! 


System V/386 Dvlpt. Systems (complete set UNIX v.3 dvipt. 


DEBUGGERS: Sco KENIX/V Complete/386, dvl & i 
Advanced Trace-86 (symbolic debugger & assembler interpreter) $1295 a ae a a a 


$175 : 
Breakout (turn your PC into asynch dag line monitor) $125 Sere ppatieare System (compiler, assembler 6-005 cress avipt) 


C-Sprite (source & machine level symb@tic ae $175 Operating System (interpreter shell, “C shell,” editor etc.) $595 


Periscope I (with breakout switch & 

Periscope II (breakout switch) $175 OTHER LANGUAGES & TOOLS: 

Periscope III 8 MHz (switch, board, ré ace buffer) $995 | APL*PLUS PC (complete dvipt. system) $695 

Pfix86plus (multiwindowed symbolic 5 JANUS/ADA C PAK (entry level compiler) $95 

: D PAK (compiler, 1,000 lines per minute) $1250 

TATODLE (ueweouaad paar ED PAK (Combination of C PAK & tutorial) $395 

XEROX Ventur 2 Publi rise $895 8 Lattice RPG II Compiler (compatible w/IBM system/36) $750 
Screen Design Aid (create/modify screen) $350 

DISK/DOS/KEYBOARD UTILITIES Source Entry Utility (Editor) $250 

Copy II PC (archival backup) $40 Sort/Merge Utility (record eon + $250 

FASTBACK (backup utility) $175 Master Forth (complete dvipt. system) $125 

Norton Advanced Utilities (plus disk Norton Guides (on-line programming) $100 

Pdisk (complete disk management sy: On-Line Help (integrate help windows) $149 

EDITORS: PC/Forth (dvlpt. system) $150 


pet 1 
Brief (customizable text editor) $195 Repeat ear Hie ae $125 
Brief w/dBrief (edit dBASE III) $275. ish (profiler) $395 

EMACS ee screen oriented t APL (complete implementati 
FirstTime(C) (syntax checking for C) {int utility) — 

Pmate (full screen, single keystroke, A 

SPF/PC (PC version of mainframe IS 
VEDIT PLUS (word processing, wind 


FILE MANAGEMENT: 

Btrieve (relational DBMS) $245 
Xtrieve (menu-driven Query system 
Report Option (report writer) $14 

Btrieve/N (supports most n 
Xtrieve/N $595 

Report Option/: 






































386 SOFTWARE: 

Microport System V/386 Complete (Runtime, dvlpt. system & 
text prep.) $799 
DOS/MERGE 386 (run multiple sessions of DOS) $345 

Pharlap 386/ASM/LINK (Intel 80386 development system) $495 

SCO XENIX System V complete/386 (op. sys, dvlpt. pak & text 
processing) $1495 

ARTIFICIAL INTELLIGENCE: 

Arity Combination Pak (dvipt., file interchange, compiler/inter- 
preter) $1095 

Arity PROLOG Compiler & Interpreter (PROLOG dvlpt. environ- 
ment) $650 

Arity Standard Prolog (teaches PROLOG language) $95 

Microsoft LISP (400 LISP functions included) $250 

PROLOG-2 PROGRAMMER (For large applications. Windowing) $450 

Smalltalk/V (object oriented programming) $99 

Turbo PROLOG (complete AI environment) $100 


ASSEMBLERS AND LINKERS: 


a Macro Assembler (Fastest assembler dvipt. system) 
150 

Pasm 86 (Superior syntax checking) $195 

Plink 86 plus (Overlay linkage editor) $495 


BASIC LANGUAGE & TOOLS: 

Flash-up (macro, menu & note maker) $89 
Microsoft BASIC Compiler XENIX/286 $695 
Microsoft BASIC Interpreter XENIX/286 $350 
Microsoft QuickBASIC (with editor & debugger) $99 
On-Line Help (integrate help windows) $149 
Screen Sculptor (Create full screen input fortr 
SSP/PC (scientific subroutine library) $350 
True BASIC (with full screen editor) $100 
Turbo BASIC (editor, compiler & debugger) $100 


C LANGUAGE: 


Aztec C86—Commercial (C86-Developers with library source 
code) $499 
C-terp deal ogee mba $300 
High C (compiles across machines and OSs) $595 
Instant-C (incremental compiler) $500 
Lattice C (industry standard) $500 
’s C (with CSD debugger) $75 
Microsoft C (includes Quick C) $450 
RUN/C Professional (loadable libraries) $250 
Turbo C (pull down menus with windows) $100 


C LIBRARIES AND TOOLS: 

ASYNCH MANAGER (interpreter driven polling control) $175 

C TOOLS PLUS (utility functions) $175 

C UTILITY LIBRARY (400 plus functions) $185 

Greenleaf Communications ( asynchronous comm. library) $185 
Greenleaf Functions (all DOS & BIOS) $185 

Pforce (most comprehensive functions library) $395 
Timeslicer (multitasking C function library) $295 

Turbo C Tools (compiled functions for Turbo C) $129 


COBOL LANGUAGE AND TOOLS: 

COBOLspII (powerful screen management system) $395 
Microsoft COBOL $700 

Microsoft Sort (interpreter driven) $195 

OPT-TECH Sort (sort/merge/select) $149 


























































































es from Flash-up) $49 





y 
Microsoft FORTRAN 
R/M FORTRAN (ANSI includes 


FORTRAN LIBRARIES/TOOLS: 
DIFF-E-Q (differential equation solve 
Grafmatic (Graphics. Text, 2-D & 3-D 
1/0 PRO (screen dvlpt. system) $149 
No Limit (129 functions library. Graphi 
$129 
Plotmatic (plotter driver) $135 
Source Print (source formatting library) $9 
SSP/PC (scientific subroutine library) $35 


GRAPHICS: 
Essential Graphics (easy to use, no roy 
GraphiC (scientific & engineering grap: 
GSS Graphic Dvipt. Toolkit (complet 
HALO (200 functions for most langua 
spo alia PLUS (graphic primit 
Turbo HALO (for Turbo C & Turbo PAS§ 
Turbo WINDOW/C (MetaWINDOW fo 


MODULA-2 LANGUAGE AND TOO 





























































































is-Pas Commercial (Basic to Pascal) $2 
SASTOC (Basic to C) $495 
*dBX Translator (dBASE to C) $350 


XENIX/UNIX PRODUCTS: 

Btrieve (relational DBMS) $595 

C-terp (interpreter/semi-compiler) $498 
c-tree (B-tree file handler) $395 
FOXBASE (relational DBMS) $795 
Informix ESQL/C (customize database & create applications) $749 
JYACC Applications Manager (tool to create user interfaces) 





















































LOGITECH Modula-2 $1350 
coi ig etter ener heer et ig Development System (Compiler P kit) $249 JYACC Formaker (screen/window management) $1295 
Toolkit (library source, linker, debuggs me, make & Lyrix (word processing system) $595 


dBASE TOOLS: 

Clipper (compiles dBASE into .EXEC files) $695 

dBRIEF (customizes Brief for dBASE) $95 

dBC III (Cinterface to dBASE) $250 

dbPOWERPAK III (dBASE III keyword searches) $299 
Foxbase plus (compiler/interpreter relational DBMS) $395 









Microsoft BASIC Compiler $695 
peas COBOL $995 
R rtoi high-l 1 sub g ti icrosoft FORTRAN $695 

epertoire (high-level subsytems & lo el routines) $89 Microsoft PASCAL $695 
OPERATING SYSTEMS: OPT-TECH Sort (sort/merge facility) $249 
Microport DOSMerge 286 (lets DOS & Microport V/AT co-exist)} PANEL (interactive screen design) $625 


more) $169 
Windows Pak (build windows) $49 































Quickcode III PLUS (dBASE program generator) $295 $149 R/M COBOL (dvipt. system) $1250 
QuickSilver (dBASE III PLUS compiler) $599 System V/AT Complete 286 (Runtime, dvlpt. system, & text R/M FORTRAN (ANSI, includes Hollerith & hex constants) $750 
R:BASE 5000 (DBMS, screen, menu, data entry forms) $495 preparation) $549 VEDIT PLUS (word processing, windows, menus editor) $285 


FILL OUT THIS COUPON: 


Name Company 





Street City 





Phone 





Country 
(_] My EUROCHEQUE(S) enclosed for ________ 
_] Send C.0.D. 





US dollars (not more than $200 per check) [_] Please bill my credit card TYPE 








EXPIRES 





Signature 
















a Terms: EUROCHEQUE, AMEX, VISA, C.0.D. 


30 DAY BILLING FOR QUALIFIED COMPANIES 
All prices in US dollars. 

For orders under $400, add $30 to each product. 
Prices subject to change without notice. 


Add shipping charge from Zurich 
at prevailing rates. 





Model 










Disk Format 
















BAHNOFPLATZ 3 * 8001 ZURICH, SWITZERLAND 
PHONE: (01) 221-1939 FAX: (01) 221-0072 TELEX: 814460 (Attn: USA SOFTWARE) 


How much RAM? 








Hard Disk?____ If so, how many MEG? 
Circle 429 on Reader Service Card 


WHAT’S NEW 





Array Logic 
Programmer 


_\/) icroprocessor Engineer- 

= © ing has launched an inter- 
active programmer for re- 
usable logic devices such as 
generic array logic (GAL) 

and electronically programma- 
ble logic devices (EPLDs). 
The programmer requires a 
half-size slot in an IBM PC, 
XT, AT, or compatible and 
allows interactive design of 
the logic configuration on the 
computer’s screen. 

Guided by menus, you can 
load the device configuration, 
pin names, and logic func- 
tions and prepare a fuse map 
for EPLDs. You can inspect 
and modify the fuse map on- 
screen, blow it into the de- 
vice, and verify the pro- 
grammed device against the 
current map. You can also read 
fuse maps back from GAL 
devices and EPLDs into the 
computer. The programmer 
works with 20- and 24-pin de- 
vices and comes with 
PALASM (a fuse map editor), 
all software source code, and 
circuit diagrams. The software 
runs under MS-DOS or PC- 
DOS 3.1 or higher. 

Price: £350. 

Contact: Microprocessor En- 
gineering Ltd., 133/133a Hill 
Lane, Shirley, Southampton 
SO1 SAF, U.K., 0703- 
631441. 

Inquiry 841. 





Design, Modeling, 
and Drafting Software 


(\ TSSuperVisionS IBM 
#"") PC-based two- and three- 
dimensional software is com- 
prised of two modules that 
operate on micro, super- 
micro, mini, and mainframe 
computers. 
ATSSuperVisionS 2 and 
ATSSuperVisionS 3 operate 
with the same command 
structure and have access to a 
common database. You can 
transfer two-dimensional pro- 
files produced in ATSSuper- 
VisionS 2 to the three-dimen- 
sional system of the ATS- 








Microprocessor Engineering ’s array logic programmer. 


SuperVisionS 3 and add more 
three-dimensional informa- 
tion. In addition, any views of a 
three-dimensional model 

from ATSSuperVisionS 3 are 
available to ATSSuperVisionS 
2 as drawings. 

The system has user-defin- 
able menus, hatch patterns, 
and line styles; customized 
tablet menus; a two- and three- 


- dimensional graphic and text 


database; multiple viewport- 
ing; hidden-line removal; 
customized applications soft- 
ware; links to other CAD 
software; a built-in scientific 
calculator; color shading; 
parametrics and macros; 50 
layers and work sets; associa- 
tive dimensioning; immediate 
or background plotting with 
screen preview; labels and an- 
notation; expanded memory 
support; compound line speci- 
fication; and interrupt com- 
mands that let you change 
drawing attributes during an 
operation. 

ATSSuperVisionS 2 is a 
two-dimensional design, 
modeling, and drafting pack- 
age that features associative di- 
mensioning and filleting, 
joined items and connectivity, 
customization, and immedi- 
ate or background plotting with 
screen preview. 

ATSSuperVisionS 3 is a 
three-dimensional modeling 
package that features working 
planes that you can set up in 


any position. You can apply 
orientation, wireframe, color 
shading, and hidden-line re- 
moval in any view; use interac- 
tive sectioning techniques to 
isolate a working slice from a 
complex object; and use a 
viewport to contain projec- 
tions, including isometric, 
axonometric, and three-point 
perspective. 

You can display up to eight 
viewports on the screen. Each 
viewport can contain any part 
of the drawing or three-dimen- 
sional projection at any scale 
and aspect ratio. You can work 
on individual viewports by 
pointing out the one required; 
the other viewports will be 
updated simultaneously. Multi- 
ple viewporting lets you work 
on a detail in one window 
while having the complete 
picture in another. 

You can add elements, ma- 
nipulate in three dimensions in 
any plane in space, model 
surfaces by connecting sec- 
tional profiles, and sculpt 
surfaces using graphical tech- 
niques. You can manage your 
drawing and library files inde- 
pendently of the operating 
system and inspect drawing 
files without permitting 
changes. 

Links are supplied that let 
you exchange information be- 
tween ATSSuperVisionS and 
other CAD systems such as 
ATSStructE, ATSAecsys, 
AutoCAD, ProSolid, and Path- 
Trace. ATSSuperVisionS 


runs under MS-DOS or PC- 
DOS 2.1 or higher on the 

IBM PC AT and compatibles 
or computers running under 
Unix with a minimum of 640K 
bytes of memory, a math co- 
processor, a 10-megabyte hard 
disk drive, a floppy disk 

drive or tape streamer for 
backup, a graphics card, a 
graphics screen, and a mouse. 
You can send your output to a 
plotter, laser printer, or digi- 
tizer tablet. 

Price: $9000 Singapore for 
ATSSuperVisionS 2; $$3000 
for ATSSuperVisionS 3. 
Contact: Advanced Technol- 
ogy Solutions, ATS Computer- 
centre Pte. Ltd., 10 Anson 
Rd., # 03-05/06, International 
Plaza, Singapore 0207, 225- 
8311. ; 
Inquiry 816. 


integrated 
Applications Software 


_ "he Smart Software Sys- 


© tem runs under the SCO 
and IBM Xenix System V op- 
erating systems. The integrated 
system of applications soft- 
ware comprises separate 
spreadsheet, word-process- 
ing, database, time-manager, 
and communications modules 
that share the user interface 
and can freely exchange data. 
The Xenix versions are func- 
tionally identical to the MS- 
DOS versions, with the addi- 
tion of file- and record- 
locking features for multiuser 
and multitasking operations. 
Networking, provided by SCO 
Xenix-Net, lets you exchange 
data between MS-DOS-based 
Smart systems and Xenix- 
based Smart systems. 
Price: £1395 for the com- 
plete Smart Software System; 
£695 for the spreadsheet 
module; £595 for the word- 
processing module; £795 for 
the database-manager module. 
Contact: Innovative Software 
International Ltd., Southamp- 
ton House, 192-206 York 
Rd., London SW11 3SA, 
U.K., (01)-223-3876. 
Inquiry 845. 


continued 
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PC’s ACROSS THE WORLD 


Mayfair Micros International export Personal Computer Systems from the UK to Europe, the Middle East 
and Africa. The latest hardware and software from the top manufacturers. From a single disk drive toa 
complete multi-user system. Direct to your door. Fast and competitive. 


NEW 
OLIVETTI 
M380 


Available now, the top range 


80386 system. 

Memory from 1MB to 48MB. 
Disks from 40MB to 270MB. 
Suitabie as PC or Fileserver 
under MS DOS, Unix, or OS/2. 
Full details of this and M240/ 
M280 on request. 


We're the export arm of a group 
of companies started 10 years 
ago, with annual revenues of 
£5m. We supply products from 
most of the major names in 
personal computing to suit the 


“needs of large companies and 


individual users. And we’ve 
earned an enviable reputation 
for our combination of technical 
expertise and highly competitive 
prices. As well as the names 
listed below, we can source 
almost any product from 
America or the Far East. That 


means you can get the system 





you need, even if it’s not 
available locally. 


OLIVETTI - EPSON - TANDON - SPERRY - HEWLETT-PACKARD - NEC - WYSE - AST - TOSHIBA - CANON 
INTEL - MANNESMANN - ORCHID - HERCULES - SEAGATE - WESTERN DIGITAL - OKI- FUJITSU - STAR 


You may need a powerful 
fileserver like the new Olivetti 
M380 above. Or one of the new 
generation of Desktop Publishing 
Systems. We've got them all. 
But we don’t only supply new 
systems. We can increase your 
PC’s memory for Unix or OS/2. 
We can provide hard disks from 
20MB to 300MB if you’ve run 
out of storage. Or atape backup 
unit for data security. 

You may need enhanced graphics 
accelerators and large displays 
for CAD, and the latest laser 
printers for fast silent output. 
Whatever your requirements, 
we have the best products, and 
can get them to you with the 
minimum delay and the 
maximum cost saving. 


DESKTOP PUBLISHING 


Xerox Ventura DTP Software 
Aldus Pagemaker DTP Software 


Wyse WY700 Display (1280 x 800) 
Taxan A3 Display (1280 x 960) 
Hewlett Packard Laserjet Il 
IMB Memory Upgrade 

AST Turboscan 





Blenheim House, 
Podmore Road, 
London SW18 1AJ. 


Circle 430 on Reader Service Card 





IWAN GRAK: 


PC SYSTEMS AND UPGRADES 


Tandon PCA 20 System 

1MB Memory, 20MB disk, Mono Display 
Tandon PCA 40 System 

1MB Memory, 40MB disk, Mono Display 
NEC, APC IV Colour System 

640k memory, 20MB disk, EGA Multisync 
20MB Hard Disk + Controller (PC/XT) 
40MB Hard Disk + Controller (PC/XT) 
70MB Hard Disk (PC/AT) 

Internal 40MB Tape backup 





All prices are negotiable subject to quantity 
Mastercard & American Express accepted 





When you’ve chosen the best equipment at these 
prices, you don’t want to be kept waiting. That’s 
where our experienced freight handlers come in. 
Whether it’s a PC to Spain or a printer to Nigeria, 
we will use the fastest route possible, by sea or 
air, to your city or direct to your door. We'l! take 
care of all handling, documentation and 
insurance. That’s our job. 


Check the options for yourself straight away. 
We're just a telex or phone call away. 


TEL: +44.1.871 2555 
TELEX: 936066 MICROS G 
FAX: + 44.1 871 9786 






MICROS 


INTERNATIONAL 
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WHAT’S NEW 








Customizing Programs 
for PC-CADD 


TSAecsys consists of ap- 

plications software that 
customizes PC-CADD to let 
an architect create drawings 
that can be passed on to a 
civil, structural, or building 
services engineer for further 
design and detailing without 
the need to recreate the 
drawings. 

The ATS-ARCH module 
lets you create complete sets of 
drawings by selecting compo- 
nents and commands from the 
screen menu. 

Features include a library 
of more than 800 two- and 
three-dimensional building 
components such as structural 
elements; doors and win- 
dows; sanitary, plumbing, and 
electrical fittings; staircases; 
furniture; and substructural 
elements. The component li- 
brary also includes line types, 
layers, hatch patterns, font 
types and sizes, and text attri- 
butes that you can process 
with other database packages to 
generate schedules and bills 
of quantities. 

ATS-ARCH handles large 
databases, maintains graphics 
and nongraphic information, 
and allows multiple users to 
work simultaneously on the 
same project. 


Increase Profits through Controlled baa Distribution. - 


The program automatically 
selects the correct layers, 
color, line type, and pen 
thickness. You can work in 
two-dimensional drafting 
mode or in three-dimensional 
modeling mode. 

The three-dimensional 
model is built from plan com- 
ponents. You can specify the 
origin and height of the compo- 
nents, and ATS-PERSYS can 
read the model and generate 
three-point perspectives. 

ATS-PERSYS is a menu- 
driven module that lets you 
create, manipulate, and com- 
municate design ideas as three- 
dimensional perspectives. 

The module combines 
computer-aided visual design 
and modeling capabilities that 
let you generate one-, two-, or 
three-point wire-frame per- 
spective views. You can import 
data from drawings created 
with perspective building 
blocks or three-dimensional 
models created using ATS- 
ARCH architecture. You can 
specify focus point and ob- 
server’s location, eye level, 
orientation, and other view pa- 
rameters dynamically, using 
the pointing device or interac- 
tively using coordinates. Out- 
put is in the form of DXF files. 

You can merge more than 
one view into a single drawing; 
edit and enhance drawings for 


With our copy protection products. 
They protect your software without placing 


burdens on the honest users. 














. ~~ The market is filled with copy poteecon ipradnes Whit barden the user 
ss or simply don’t work. We have over 2500 satisfied software firms 


final presentation; change line 
types, colors, and layers; and 
add more graphical and text 
data at any time. 

You can preview perspec- 
tive views on medium- or high- 
resolution monitors and spec- 
ify different viewing param- 
eters to select the best view. 

Both ATS-ARCH and ATS- 
PERSYS run under MS-DOS 
or PC-DOS 2.1 or higher on 
the IBM PC, XT, AT, and 
compatibles with 640K bytes 
of memory and a 10-megabyte 
hard disk drive. You can in- 
terface with ATSSuperVisionS, 
AutoCAD, ProDesign II, and 
TurboCAD. 

Price: $2000 Singapore for 
ATS-ARCH; S$1000 for ATS- 
PERSYS. 

Contact: Advanced Technol- 
ogy Solutions, ATS Computer- 
centre Pte. Ltd., 10 Anson 
Rd., #03-05/06, International 
Plaza, Singapore 0207, 225- 
8311. 

Inquiry 817. 


Foreign Language 
Tutorials 


osmos Software has re- 
leased versions of The 
French Mistress, The Span- 


ish Tutor, The German Master, 


and The Italian Tutor for the 
Amstrad PC and the IBM PC 





SOFTWARE PUBLISHING ASSOCIATION 





ESTIMATES ONE BILLION DOLLAR LOSS 
ANNUALLY DUE TO SOFTWARE PIRACY. 
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for more information. 
GLENCO 
ENGINEERING INC. 


and compatibles. The pro- 
grams provide learning aids for 
foreign words, verbs, and 
phrases. Each package contains 
at least 2500 vocabulary 

items with English equivalents 
and lessons in vocabulary or 


grammar. 


Features include on-screen 
help facilities and fully bi- 
lingual programs for use as 
English learning aids for 
people who speak French, 
German, Spanish, or Italian. 

Each program covers a 
range of vocabulary subjects, 
including parts of speech, 
complete phrases, and lists of 
verbs conjugated in five 
tenses. You can use a lesson in 
a variety of self-paced learn- 
ing and test modes where the 
computer checks the accuracy 
of translations, provides revi- 
sions, and produces perfor- 
mance summaries. 

The self-teach display 
mode includes a choice of sin- 
gle-step or automatic-display 
modes, user-selectable display 
times from 1 to 30 seconds, a 
display of all accents and spe- 
cial characters, and color- 
coded displays to reinforce gen- 
der learning. The self-test 
mode tests translation from En- 
glish into the foreign lan- 
guage or from the foreign 
language into English. 

continued 















utilizing our systems. 


Why should your valuable data or useful software 
program become available in the Public Domain? 





Call or write | 





SERVING THE SOFTWARE INDUSTRY SINCE 1979 


3920 Ridge, Arlington Hts., |L 60004 


(312) 392-2492 Telex 493-7109 





Circle 416 on Reader Service Card 








DENON delivers the future. It shines in advanced floppy 


disk and new large-capacity optical disc memories. Over 


30 years of magnetic media experience open up exciting 


personal computer possibilities. DENON—a growing 


high-tech product family. 


DENON NOW! 


Floppy Disk to Large-Capacity Optical Disk. 





(Erasable disks) 





(Large capacity memory media) 
DENON has come to be synonymous with 
high quality audio and video, thanks to 
the corporate philosophy of integrating 
hardware and software development, and 
continuously upgrading and introducing 
new technologies. DENON expends 
considerable time and resources on R&D 
because, as a leader of the industry, there 
is no place else to turn for new ideas. 

The Company must constantly open up 
new areas if the pace of progress is to be 
maintained— and it is. 





DENON 


NIPPON COLUMBIA CO. LTD. 
14-14, Akasaka 4-chome, Minato-ku, Tokyo 107, Japan 
TEL (03) 584-8111 TELEX JAPANOLA J 22591 FAX (03) 586-1859 


Circle 426 on Reader Service Card 








Authorized DENON Floppy Disk Distributors: 


LOADPLAN COMPUTER 
TELEDYNAMICS 
JOD ELECTRONIQUE 


TEL 01-200-7733 (UK) 


TEL (1) 47329260 (France) 
UNISYS TEL (02) 2440711 (Belgium) 
DATAMATIC TEL (02) 6073876 (Italy) 
UNIVERSAL ELECTRONICS APL TEL 3-8981541 (Saudi Arabia) 


TEL (069) 30 0906-0 (W. Germany) 









ELECTROQUIPO 
CASSETTE SOUND 


TEL 1-370317 (Portugal) 
TEL (031) 512, 600 (Greece) 





AUDIONORD TEL 06 12 88 11 (Denmark) 
NAD TEL 031-2000-40 (Sweden) 
T. AA. DATA TEL 02-8002 11 (Norway) 
OY NEPCON TEL 90 566 4844 (Finland) 








UNIVERSAL ELECTRONICS CO. TEL 246 6285/6 (Kuwait) 
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TO INFORMATION GEMENT 





H MAESTRO’S FACILITIES, 
ANYTHING IS POSSIBLE 
IN SOFTWARE DEVELOPMENT. 


Developing new systems takes time. But to stay ahead 
in business, your systems must keep up. 

And while new ideas are being created, existing 
programs must be maintained and enhanced. 

Maestro is an integrated project support environment 
that speeds up systems program generation through the 
application of the latest techniques in methodology and 
development support. 

It includes a complete CASE system enabling easier 
information planning, system analysis, design, prototyping, 
coding, testing, documentation and maintenance. 

It also provides efficient project management and 
helps with a host of administrative and operational tasks 
: from capacity planning to departmental word processing 

and networking. 

In short, Maestro will help you deliver projects on 
time and to budget. Every time. 

Nor will Maestro limit your development ideas. It 
works with any major installation, whatever the mainframe, 
the choice of techniques or the methodology adopted. And 

. as for credentials, suffice it to say we’ve already installed over 
16,000 workstations. 

Philips Maestro. The only choice for medium to large 

scale systems development. 


PHILIPS. COMPUTERS AND COMMUNICATIONS. 


Philips Telecommunications and Data Systems, P.0. Box 245, 7300 AE ppelinetii, The Netherlands, Telex 36345. 
MAESTRO is a trademark of Softiab GmbH. 
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CCwe have just finished our 
first Multi-Lingual Scholar™ 
produced job — a service manual 
in Russian for SAAB Marine 
Electronics. The result was 

quite good and the customer 

is satisfied. It seems we cut 


his costs some 30%. 99 


— TEKNISK SPRAKSERVICE 
Vastra Frolunda, Sweden 


SOFTWARE THAT 
SPEAKS YOUR 
LANGUAGE 


Multi-Lingual Scholar™ a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports on- 
screen foreign characters — with accents 
and vowel points — with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 























A product of 
Gamma Productions, Inc. 


~ 710 Wilshire Boulevard, Suite 609 
Santa Monica, CA 90401 USA 

Tel. 213-394-8622 

Tlx: 510 600 8273 Gamma Pro SNM 


Requires: IBM PC/XT/AT or compatible, 640K, 
graphics (Hercules. CGA, or EGA), | disk drive, 
1 parallel port. Works with most dot matrix 
(9- and 24-pin) printers and Hewlett Packard 
Laserjet+ /Series II or compatible laser printers. 
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(DEALERS: 415) 


WHAT’S NEW 





You can create new lessons 


using the provided commands; 
enter revisions, coursework, 

or specialist vocabulary; edit 
lessons by deleting or insert- 
ing items; and save new lessons 
on a cassette or disk. 

- All programs run under 
MS-DOS or PC-DOS 2.0 or 
higher on the Amstrad PC 
and the IBM PC, XT, AT, and 
compatibles with a minimum 
of 256K bytes of memory. 
Price: £19.95 each. 

Contact: Kosmos Software 
Ltd., 1 Pilgrims Close, Har- 
lington, Dunstable, Bedford- 
shire LUS 6LX, U.K., 0525- 
53942. 

Inquiry 826. 


LAN Gateways 
and Bridges 


he Software Forge offers 

its IBM PC-based local- 
area-network gateways and 
bridges. Wide-area network 
communications support is 
available for X.25, C-03, 
bisynchronous, and 
asynchronous. 

Gateway facilities include 
the remote display of connec- 
tion and traffic statistics, and 
call logging and support for up 
to 32 concurrent synchronous 
calls or 8 asynchronous calls. 

Access from workstation 
IBM PCs is provided by com- 
mand line input, menu selec- 
tion, or a NetBios application 
program interface. 

LAN-WS features terminal 
emulations for DEC VT-52, 
VT-100, VT-220, Prime, 
Concurrent, Tandem, ANSI, 
Viewdata 40/80, ICL, and 
IBM 3278/3279. Facilities for 
file transfer, remote keyboard 
operation, hotkey and softkey 
support are also provided. 

The basic X.25 Gateway, 
LAN-X25, is for use from 
LAN-WS or user applica- 
tions. It has facilities for re- 
mote use of file servers and 
LAN bridging, and it requires 
NetBios. 

LAN-X25/IPX includes fa- 
cilities to map IPX connections 
across an X.25 network to 
allow remote file-server access 
on Novell networks. It also 


requires NetBios. 

LAN-X25/QLLC maps 
qualified logical link controls 
on top of X.25 and contains 
facilities to connect to IBM 
SNA systems from the LAN- 
WS. It requires NetBios on the 
LAN and X.25 support on 
37X5/3720 front-end proces- 
sors. It appears to the main- 
frame as a 3274/3174 control- 
ler supporting 3278/9 
sessions. 

LAN-X25/DLC has facili- 
ties to connect to IBM SNA 
systems from products using 
the data-link control on the 
IBM Token Ring, such as 
APPC (application program-to- 
program communication) and 
3270 Emulation Program ver- 
sion 3. It requires NetBios on 
the LAN and X.25 support on 
37X5/3720 front-end proces- 
sors. ICLC-03 gateway, for use 
from the LAN-WS, provides 
terminal access to C-03-based 
systems and it requires 
NetBios. 

LAN-ASYNC is an asyn- 
chronous gateway for use from 
the LAN-WS or application 
programs. It includes support 
for incoming and outgoing 
connections, auto-dial and 
answer, and a maximum of 
eight ports per IBM PC, and it 
requires NetBios. 

LAN-3270/BSC is a 3270 
bisynchronous gateway for use 
from the LAN-WS. It emu- 
lates a 3274 secondary control- 
ler with the facility for up to 
32 concurrent LAN-WS con- 
nections, and it requires 
NetBios. 

The LAN-X.25, X25/IPX, 
X25/QLLC, X25/DLC, 
3270/BSC, and the ICLC-03 
each come with a communica- 
tions card, software to sup- 
port up to 10 logical channels, 
and an installation guide. 
Price: £750 for LAN-X25; 
£1150 for LAN-X25/IPX; 
£1250 for LAN-X25/QLLC; 
£750 for ICLC-03; £600 for 
LAN-ASYNC; £750 for 
LAN-3270/BSC. 

Contact: The Software 
Forge, 173 Basingstoke Rd.., 
Reading RG2 OHF, U.K., 
0734-312477. 

Inquiry 819. 


continued 





mnis Quartz offers you a new way to use a powerful database to create business software solutions. 
Full integration with the Microsoft Windows environment makes for fast development and simplicity 


for the users. 
Omnis Quartz gives you the power to develop comprehensive 

multiuser applications. And power to spare for change and growth. 
Blyth Software’s long experience of bringing database tools to 


the world of mice, icons and pull-down menus makes our Omnis 3 = L ¥ : o. 
database a consistent world best seller for Apple Macintosh. 

Omnis Quartz is becoming the new standard for corporate data- SOFTWARE 
base development for IBM PS/2, AT and compatibles (future 








upgrades to OS/2 will be available to registered users). Blyth Software Ltd, Mitford House, Benhall, 

Pera = / ; ‘ ; 8 ; ) ; Saxmundham, Suffolk, IP17 1Js, England 

Omnis Quartz is available in French, German, Italian, Spanish Tel: 0728 3011 
and Dutch. For details and nearest distributor please send us the Omnis is a registered trademark of Blyth Software. 
coupon. is a trademark of Blyth Software. 
rz : Blyth Software Ltd, Mitford House, Benhall, 
Saxmundham, Suffolk, IP17 1JS, England 
Name 








DATABASE SYSTEM FOR | i> 
MICROSOFT WINDOWS Tel 


Please tell me how Omnis Quartz can make an impact on my business. 
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WHAT’S NEW 








Accelerator Board 
for 80386 Performance 


© pecialix Systems offers 
‘es’ 386 C-PAC, an accelerator 
board that upgrades the IBM 
PC, XT, AT, and compatibles 
to 80386 performance. It 
contains a 16-MHz Intel 80386 
microprocessor, a socket for 
an optional 80387 math copro- 
cessor, and 1 megabyte of 32- 
bit memory (expandable to 4, 
8, or 12 megabytes). 

The 386 C-PAC board 
plugs into a full-size computer 
slot and does not require re- 
moval of the original CPU 
chip. It lets you run MS-DOS 
and PC-DOS software, version 
2.0 or higher. The company 
reports that the board will be 
enhanced to support Xenix 
and Unix. 
Price: £1995. 
Contact: Specialix Systems 
Ltd., Roseneath House, Giggs 
Hill Rd., Thames Ditton, 
Surrey KT7 OTR, U.K., 
(01)-398-9422. 
Inquiry 842. 


Communications 
Encryption System 


ey Master is a stand- 
© “& alone communications en- 
cryption system that encrypts 
the data stream at high speed, 
permitting secure communi- 
cation at up to 128K bps at full 
duplex. It plugs into the RS- 
232C serial port on microcom- 
puters such as the IBM PC, 
XT, AT, or compatible. 
Encryption is by a public- 
key type system, and extra se- 
curity is provided in the form 
of a protective capsule sur- 
rounding the encryption unit. 
If the protective capsule is 
broken by unauthorized tam- 
pering, the code held within 
the unit is automatically de- 
stroyed. You can access de- 
vices outside the capsule as 
usual. 
Price: £975. 
Contact: Master Systems 
Ltd., Network House, Stan- 
hope Rd., Camberley, Surrey 
GU15 3BW, U.K., 0276- 
685385. 
Inquiry 836. 
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The 386 C-PAC accelerator board. 





C op’s Copylock II lets 
“ts you install application 


programs permanently ona 
hard disk drive. The program 
addresses the floppy disk 
controller and other hardware 
directly, which lets you back 
up protected programs, format 
your hard disk, and then re- 
store the programs without de- 
stroying the copy protection. 
The product has program 
encryption and improved de- 
bugging trap capabilities. Ac- 
cording to the manufacturer, 
Cop’s Copylock II cannot be 
copied by backup programs, 
bit-copiers, or hardware de- 
vices. After installing applica- 
tion programs on your hard 
disk drive, you can run the pro- 
gram without inserting the 
key disk. Copylock II offers 
protection on 360K-byte 5 %4- 
inch floppy disks and 720K- 
byte 34-inch floppy disks. 
Two versions are available: 
The standard version is for 
software protection on disks, 
for individually marking all 
software deliveries, and for 
an unlimited number of protec- 
tions. The automatic version 
adds to the standard version 
features with hard-disk instal- 
lation and LAN support. 
Protected programs will 
run on the IBM PC, XT, AT, 
PS/2, and compatibles, and 
you can generate master disks 
on an IBM PC, XT, AT, or 
compatible. The software runs 
under MS-DOS or PC-DOS 


2.0 or higher and requires a 
minimum of 128K bytes of 
memory. The programs have 
been tested with Novell, 
3ComNet, 10Net, and PCnet. 
You can tie the protection to a 
specific microcomputer in a 
LAN, and the machines in 
the LAN don’t need a hard disk 
drive installed. : 
Price: 6.500 Krone for Cop’s 
Copylock II standard; 13.500 
Krone for Cop’s Copylock II 
automatic. 

Contact: DANCOTEC Com- 
puter ApS, Bakkefaldet 36, 
2840 Holte, Denmark, 02- 
801688. 

Inquiry 823. 


Lisp under Mirage 


ahara Software, origina- 

tor of the Mirage operating 
system, has developed 
Swifte-Lisp, a version of Lisp 
that runs under the Mirage 
operating system. Swifte-Lisp 
is an interpreter written in 
68000 assembly language. It 
occupies only 41K bytes of 
memory. It generally follows 
the Common Lisp standard 
except that it uses the tradition- 
al dynamic, rather than static, 
variable binding. 

Features include over 400 
built-in functions, a multi- 
screen debugger, and com- 
patibility packages for Lisp- 
related dialects like Scheme, 
Standard Lisp, and UCI/Stan- 
dard Lisp. Swifte-Lisp runs 
on 68000 machines that sup- 
port Mirage, including the 


Stride 400, the U-micro 
UvMAN, and the Atari ST. 
Price: £59 for the Atari ST 
version; £250 for other 
systems. 

Contact: Sahara Software 
Ltd., Unit 1F, Tideway Indus- 
trial Estate, 87 Kirtling St., 
London SW8 5BP, U.K., 
(01)-627-1733. 

Inquiry 831. 


Desktop Publishing 
for Laser Printers 


W ordcraft International 
offers its new version of 
Elite, an office publishing 
product for laser printers. 
Elite supports landscape 
and portrait A4-size page lay- 
out. It edits graphics or form 
elements irrespective of the se- 
quence in which they origi- 
nated; allocates memory and 
applies compression to let 
you capture, edit, and place 
more and larger images on a 
page; incorporates form design 
and editing features that re- 
place the Formaster product; 
and extends port addresses 
for networks and other printer 
port types. It has a user-edit- 
able default file. In addition, 
you can position images and 
form elements on the page in 
inches or centimeters or by 
line and column number, and 
you can save pages or any 
combination of text, forms, and 
images to disk. You can 
create documents on a micro- 
computer and print them on a 
mini- or mainframe system. 
Elite runs under MS-DOS 
or PC-DOS 2.0 or higher on 
the IBM PC XT, AT, PS/2, 
and compatibles with a mini- 
mum of 512K bytes of mem- 
ory, a hard disk drive, and a 
Microsoft mouse or compat- 
ible. It supports CGA and Her- 
cules screens. 
Price: £895. 
Contact: Wordcraft Interna- 
tional Ltd., Cowdray Centre 
House, Cowdray Ave., Col- 
chester, Essex, CO1 1GH, 
U.K., 0206-561608. 
Inquiry 825. 
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Software 


Byline 
Microsoft Word 


Multimate Advantage-ll 


Lotus Manuscript 
Office Writer /Speller 
Pagemaker 

PFS: Prof Write 
Ventura Publisher 
Volkswriter 3 

Word Perfect 4.2 
Word Perfect Server 
Word Perfect Station 
Wordstar Pro 4.0 
Wordstar 2000 + 
Xywrite Ill + 


Clipper 

DBase III Plus 
DBase II| Lan Pak 
Foxbase + 
Paradox 2 

PFS: Prof File 
Q&A 

R Base System V 
RapidFile 

Reflex 


Framework II 
Javelin + 

Lotus 1-2-3 
Lotus Hal 
Microsoft Excell 
Microsoft Works 
Plan Perfect 
Smart System 
SuperCalc 4 
Symphony 


Carbon Copy + 
Crosstalk XVI 
Crosstalk Mark IV | 
Relay Gold 
Smarterm (Persoft) 
Smartcom Ill 


SPSS/PC + 
Statgraphics 2.6 
Systat 


MS Windows 
Sidekick 


24 Hours A Day, 7 Days A Week 


3 =. 


Our Policy: ¢ All returns require prior authorization « 20% jercg: fee on returns ¢ POs accepted from qualified og eae e Visa or Mastercharge—add 3% e 
© Prepaid personal or company check—allow two weeks to clear ¢ Shi 


NEVER SLEEPS 


Hardware* 


$ 189 
$ 229 
$ 259 
$ 329 
$ 249 
$ 489 
$ 119 
$ 499 
$ 145 
$ 195 
$ 309 
$ 75 
$ 199 
$ 219 
$ 239 


$ 389 
$ 389 
$ 599 
$ 209 
$ 409 
$ 145 
$ 209 
$ 429 
$ 239 
$ 89 


$ 399 
$ 169 
$ 309 
$ 105 
$ 329 
$ 129 
$ 179 
$ 429 
$ 279 
$ 449 


$ 119 
$ 99 
$ 125 
$ 149 
$ Call 
$ 149 


$ 699 
$ 479 
$ °439 


$ 65 
$ 55 


Customer Service Hours: 9 AM—5 PM, Mon.—Fri. 


Chartmaster 
Design CADD 
Diagraph 

Diagram Master 
Freelance Plus 
Harvard Graphics 
MS Chart 

PC Paintbrush Plus 
Picture Perfect 
Presentation Pak 
Publishers Paintbrush 


Signmaster 


Harvard Total 
Project Manager II 

Microsoft Project 4.0 

Superproject Plus 


Timeline 2.0 


Fastback + 
Lattice C 

Norton Advanced 
Microsoft C 
Mace Utilities 
MS Fortran 4.0 


Quick Basic 
Turbo Basic 
Turbo C 
Turbo Pascal 


Eureka 
Sideways 


Easy Business 


Great Plains 


$ 209 
$ 149 
$ 279 
$ 189 
$ 329 
$ 229 
$ 249 
$ 89 
$ 209 
$ 329 
$ 169 
$ 139 


$ 349 
$ 309 
$ 279 
$ 279 


$ 99 
$ 229 
$ 79 
$ 279 
$ 65 
$ 279 
$ 65 
$ 59 
$ 59 
$ 65 


pping via UPS surface—add $3.00 per item, U 


AST Premium 286 
Wyse 286 PC 
Toshiba 3100/20 + 


AST Advantage (128K) 


AST Advantage 
Premium 

AST 6 Pak Plus (64K) 

AST Premium (256K) 

AST Rampage PC 

AST Rampage 286 

Inboard 386AT 

Intel AboveBoard 

PC Turbo 286 (1MB) 

QuadBoard (OK) 


ATI EGA Wonder + 
Hercules Graphics 
Card Plus 
Hercules Color Card 
Hercules In-Color 
Paradise Auto 
Switch EGA 480 
Quad EGA Prosync 


Hayes 1200 

Hayes 1200B 
Hayes 2400 

Hayes 2400B 
Migent Pocket 

US Robotics 1200B 
US Robotics 2400B 
Ventel 2400 

Ventel 2400B 
Watson 


Blue—add $8.00 per item ¢ 


$ Call 
$ Call 
$ Call 


$ 309 


$ 309 
$ 169 
$ 209 
$ 219 
$ 339 
$1050 
$ Call 
$ 699 
$ 109 


$ 199 


$ 189 
$ 159 
$ 309 


$ 169 
$ 339 


$ 299 
$ 299 
$ 449 
$ 449 
$ 179 
$ 109 
$ 189 
$ 409 
$ 409 
$ 359 






AST 5251-11 + 
Irma/2 


Amdek 410A 
Amdek 432 

Amdek 732 

Amdek 1280 

NEC MultiSync 
Princeton HX-12 
Princeton MAX-12E 
Princeton Ultrasync 


Epson EX-1000 
Epson FX-286E 
Epson LQ-1000 
w/Tractor 
Epson LQ1050 
HP 7475A 
HP Laserjet Il 
NEC 3550 
Okidata 192 + 
Okidata 193 + 
Okidata 393 
Okidata 293E 
Toshiba P321SL 
Toshiba P341SL 
Toshiba P351M2 


Bernoulli || Dual 
External 5% FDPS/2 
Irwin Tape Drives 





Miniscribe 3650AT 40MB $ 339 


Plus HardCard 20MB 
Plus HardCard 40MB 


Seagate ST251 


Seagate ST 225 Wiint 
Seagate ST238 Wiint 
Tecmar QT60 Int 


Keytronics KB 101 
Logitech C7 Mouse 
Microsoft Mouse 


Curtis Ruby 
DataShield S-100 
Logical Connection 
Masterpiece Plus 
256K Ram Set 

8087 Math Chip 
80287 Math Chip 
80387 Math Chip 


$ 625 
$ 929 
$ 439 
$ 309 
$ 349 
$ 899 


$ 59 
$ 69 
$ 329 
$ 125 
$ 39 
$ 119 
$ 189 
$ 549 


*CALL FOR SHIPPING COST 





ices subject to change; call for latest prices. 


P.0. Box 300729 
Brooklyn, NY 11230-0010 
TELEX: 627-30170 or 910-240-3918 


FAX: 718-972-8346 






COD, Cash M.0. or bank check only—add $5.00 per order 





Subscription Problems? 


\ 


We want to help! 


If you have a problem with your BYTE 
subscription, write us with the details. We'll 
do our best to set it right. But we must 
have the name, address, and zip of the 
subscription (new and old address, if it’s a 
change of address). If the problem involves 
a payment, be sure to include copies of the 
credit card statement, or front and back of 
cancelled checks. Include a “business 
hours” phone number if possible. 


BYTE 
Subscriber Service 
PO. Box 682] 
Piscataway, NJ 08854 


The only way to get them Faster. 
Easier. Cheaper. Outside the U.S.A. 


OVER 6,000 EXCITING PROGRAMS 
IN OVER 400 DISKS 
‘Now you'll never run out of software again!” 


Good day and good news! The world’s most inexpensive public 
domain library that you have been waiting for is finally ready. 
We’ve packed over 6,000 simply smashing but free public 
domain programs into slightly over 400 disks. Programs 
ranging from games to education to business and more to meet 
your software needs. 

Now for just almost the cost of an ordinary blank disk, you get 
a good quality disk plus the programs of your choice. Only 
$2.80/ disk (cost of disk + handfing + postage). Minimum 
order 5 disks. 

A detailed catalogue of this huge collection of programs would span more than 400 pages. So 
we’ve put it into 2 disks and developed a special program to enable you to select the disk you 
need in a breeze. This time-saving SEARCH PROGRAM AND a soft copy of the CATA- 
LOGUE COST ONLY US$6.90. Mail this order form now and open your door to an enorm- 
ous. collection of useful programs. You’ll never run out of good software again. 


(For IBM PCs 


tion in and Compatibles) 
pocumen? gisk! 





DIRS TTE S. Within Asia, add US$i0 per 100 or fewer disks. 


Outside Asia, add US$15 per 100 or fewer disks. 
No Charge 


CHEAPEST 
SHIPPING RATES 


100% CERTI 


BULK DISKS 

5%” DSDD : 
Price based on quantity 
of 200 includes sleeves, 
labels and tabs 


executive 


marketing 
services 
Enclosed is US$ for 

by [ ]Bank Draft ~ [ ] Money order 


Name: 
Card No: 


Address: . 
* Export Enquiries welcome * All currencies in U.S. dollars 
* You can order by telex or fax using your credit cards — Please state details as above. 


To: Executive Marketing Services 
11 Collyer Quay #12-05 The Arcade Singapore 0104 
Telex: RS 43195 EXESIN Fax: 65-2248905/Tel: 65-2221100 


[  ]VISA [ ]MC 


Signature: 
Exp. Date: 
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WHAT’S NEW 








A Unified Business 
Software System 


nergy Soft Computer 

wm Systems offers Concert 
Quartet, four programs that 
form a unified business system. 
The first program, DMS 
Forms, lets you design forms 
from invoices to shipping 
documents with over 100 
fields. 

You can create almost any 
shape or type of form; repro- 
duce existing documents or 
design new ones with multiple 
horizontal and vertical rules, 
fill-in, and protected areas; and 
print them on plain or pre- 
printed stationery. You create 
the forms using a combina- 
tion of graphics, characters, 
and type faces, and you use 
the function keys for data entry 
and correction. The program 
displays the form on the screen 
and automatically steps 
through each input field in the 
correct order. Individual 
areas are stored as separate 
blocks; this lets you retrieve 
blocks to generate new forms. 

DMS Forms features pop- 
down menus, 55 graphics char- 
acters, data-only print-out 
capability, six print styles, 
automatic input-field loca- 
tion, up to 250 character-wide 
forms, color or monochrome, 
and full editing facilities. 

DMS Plan is a business 
planning package that lets you 
project management accounts 
for 12 months using basic 
sales, costs, and overhead 
figures. The program produces 
a monthly cash flow state- 
ment, a profit-and-loss account 
for the year, and a balance 
sheet showing both opening 
and year-end positions. 

Features include recalcula- 
tion of all variables, model 
editing, separate sales and 
purchase/overhead screens, 
automatic tax calculations for 
tax-exempt items, word-pro- 
cessor-compatible files auto- 
matically created for each re- 
port, and help facilities. 

DMS Word is a word pro- 
cessor that uses color and has 
the ability to view full-page 
layouts with pop-down window 
menus. It also has mail merge 


and electronic mail facilities. 

DMS Utility lets you set up 
full-screen menus with provi- 
sions for security and log-in 
passwords. It also includes the 
ability to patch in any one of 
up to 250 printers. 

Concert Quartet is avail- 
able for Amstrad, Apricot, and 
IBM PC, XT, AT, and com- 
patible systems. It runs under 
MS-DOS or PC-DOS 2.0 or 
higher and requires a minimum 
of 512K bytes of memory. 
Price: £480. 

Contact: Energy Soft Com- 
puter Systems Ltd., Peel 
House, Peel Rd., Skelmers- 
dale, Lancastershire, WN8 
OPT, U.K., 0695-1473. 
Inquiry 828. 


Computer for 
Micral-Net LAN 


he Bull Micral 35 com- 

puter is designed for inte- 
gration into Micral-Net LANs 
via the STARLAN board and 
an adapted software program. 

Features include a 6-MHz 
80286 microprocessor, a 102- 
key keyboard, a dual-fre- 
quency monochrome monitor, 
and two 1.2-megabyte 5 4- 
inch floppy disk drives or one 
5 %-inch floppy disk drive 
and one 20-megabyte hard disk 
drive. External dimensions 
are 107 by 420 by 450 mm. 

The Bull Micral 35 runs 
under MS-DOS 3.2 and Prolog 
2.4. It comes with DOS 
Manager, a resident program 
that lets you execute the main 
MS-DOS order without previ- 
ous knowledge of its exact 
syntax. You can run the pro- 
gram via the keyboard or the 
mouse. 

A Bull CP8 microproces- 
sor card kit is available for ap- 
plications such as portable 
file and data access security. 
Price: 15,000 to 19,000 
Francs, depending on config- 
uration; 3990 F for the Bull 
CP8 microprocessor card kit. 
Contact: Groupe Bull, 121, 
Avenue de Malakoff, 75116 
Paris, France, 45-02-90-90. 
Inquiry 822. 


continued 


CONNECT YOURIBM PC, OR COMPATIBLE, OR THE IBM PS/2 
MODELS 50, 60 OR 80 TO THEIBM SNA ENVIRONMENT WITH 
QUALITY ADAPTORS FROM INS, ICOT NETWORK SYSTEMS. 
AVAILABLE TO CONNECT EITHER STAND-ALONE MICROS, 
OR OPERATING AS A GATEWAY FOR NETBIOS LOCAL AREA 
NETWORKS, THE INS ADAPTORS PROVIDE HIGH 

QUALITY, EFFICIENT COMMUNICATION TO YOUR 

IBM HOST. WITH FEATURES SUCH AS: 


2 x 3278/79 Terminal Sessions/PC 
1 x 3287 Printer Session/PC 

22 x National Languages 

32 x Sessions/LAN 

S3G Graphics Support 
Application Program Interface 


Command Line Interpreter 


File Transfer TSO, CMS, CICS 
5 YEAR WARRANTY 


With a European support base in the 
UK, what more do n@) 


i a a a a a a 


CALL NOW FOR FURTHER DETAILS = 7 


ICOT International Limited 
2 Ashville Way, Wokingham 
y Berks RG11 2PL 
® An Company Tel: (0734) 792424 


7 . s Fax: (0734) 774902 
the LAN GATEWAY PEOPLE Telex: 846773 
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In-Circuit Emulator for 
8051 Microcontrollers 


he EMUL31-PC is an in- 

circuit emulator for the 
8051 family of microcon- 
trollers from Nohau Elek- 
tronik. It emulates 8031, 
8032, 8051, 8052, 8344, 
80535, 80C152, 80C252, 
80C452, and 80C451 chips. 
The emulator requires a full- 
size slot in an IBM PC, XT, 
AT, or compatible with no 
additional hardware or power 
supply needed. It has 64K 
bytes of emulation memory and 
64K bytes of data memory. 

You can view, program, 

and restart the trace facility 
while emulation is active. 
The trace board features a 48- 
bit-wide and 16K-deep trace 
buffer. You can use high-level 
languages such as PL/M-51, 
C-51, and Pascal-51 to pro- 
gram EMUL31-PC. 
Price: $2700 U.S. 
Contact: Nohau Elektronik 
AB, Fosievagen 6, S-214 31 
Malmo, Sweden, (040)-92- 
2425. 
Inquiry 843. 


Converting Algorithms 


into Computer 
Programs 


design package called 

MTR (Minimum Textural 
Representation) converts an 
algorithm into a computer pro- 
gram written in a choice of 
high-level languages. The pro- 
gram can also convert algo- 
rithms into assembly language 
systems, operating codes, and 
into the design of hardware for 
signal processing. 

The system incorporates a 
universal design language, 
MTR-I, that allows the appli- 
cation to be defined as an algo- 
rithm. Whole and partial 
array operations are supported 
by statements in arithmetic 
form, and one-bit logic opera- 
tions follow the standard logic 
rules of electronics. You can 
merge portions from existing 
programs in older languages 
with MTR-I code. 

Once the target code is de- 
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Nohau Elektronik’s EMUL31-PC in-circuit emulator. 


fined in MTR-I, you can select 
and generate it at the touch of 
a button, and you can optimize 
target codes for speed or 
compactness or for removal of 
inefficient code. Computer 
languages available include 
Ada, Pascal, C, BASIC, 
Coral 66, FORTRAN, 8088/ 
8085 assembly language and 
8086/8087 assembly language. 
Hardware design strategies 
are offered for the Abel (Futur- 
enet) and Blase (Signetics) 
electronics design languages. 
MTR runs under MS-DOS 
or PC-DOS 2.2 or higher on 


_ the IBM PC, XT, AT, or 


compatibles with a minimum 
of 640K bytes of memory. 
Price: £580. 

Contact: SPACE Automated 
Design Products, Coach House 
Complex, Old St., Upton-on- 
Severn, Worcestershire WR8 
OHN, U.K., 6846-3626. 
Inquiry 827. 


Optical Archiving 
System for Image 
Storing 


ight Systems has 
launched the OASIS 1500 
(Optical Archiving System 
for Image Storing), an optical 
disk-based system for storing 


and retrieving large amounts of 
video data. The system com- 
bines an IBM PC, XT, AT, or 
compatible host computer, a 
WORM (write once/read 
many) optical disk drive, and 
the necessary hardware and 
software to capture frames of 
monochrome video from stan- 
dard signal sources. 

The video images are cap- 
tured, digitized, and then 
stored on the WORM disk, 
which holds 1500 frames. You 
can retrieve images using the 
database software, give images 
a label of up to 80 characters 
in length, and use a keyword 
search of these labels to ac- 
cess the database. The software 
is written in Pascal and runs 
under MS-DOS 3.2 or higher. 
An “album” feature lets you 
reduce up to 15 frames to 
display on the screen simulta- 
neously, and you can obtain a 
hard copy of the image using 
an optional attachment. 

Price: £9750; £1201 for the 
optional attachment. 

Contact: Sight Systems, 

P.O. Box 27, Newbury, Berk- 
shire RG13 3HD, U.K., 
0635-34301. 

Inquiry 835. 


Laser Printer Emulates 
HP LaserJet Plus 


ragma Ltd. has intro- 

duced the Oasys LaserPro 
Express II, a laser printer 
with full Hewlett-Packard 
LaserJet Plus emulation. The 
printer comes with 19 standard 
fonts, from which you can 
generate more fonts via soft- 
ware-selectable spacing and 
emboldening or by using HP 
font cartridges. 

Oasys LaserPro Express II 
comes with 640K bytes of 
memory and can print 300 by 
300 dots per inch at a speed of 
8 pages per minute. It accom- 
modates cut-sheet paper sizes 
including legal, A4, BS, and 
letter, and it includes RS-232C 
serial and Centronics parallel 
interfaces. 

Price: £1857. | 
Contact: Pragma Ltd., 
Pragma House, Radlett Rd., 
Colney St., St. Albans, Hert- 
fordshire AL2 2EP, U.K., 
09276-3411. 

Inquiry 844. 


Histogram Pop-Up 
Program 


he Analogue Execution 
Profiler is a pop-up pro- 
gram for MS-DOS systems. 
The program constructs a his- 
togram of the addresses at 
which code is executed in a 
program, showing the num- 
ber of times each address is 
visited and presenting the his- 
togram in a pop-up window. 
By using Profiler to locate 
those areas of code that are tak- 
ing the most execution time 
during program development, 
you can concentrate on im- 
proving the efficiency of the 
code in that area and so im- 
prove the speed of your entire 
program. 
You can use the program 
as a tool to enhance the MS- 
DOS debug utility, and Pro- 
filer lets you return control to 
debug at any time without the ~ 
need for breakpoints. You can 
display the attributes of all 
memory-resident programs and 
the current addresses stored 
continued 





HOW YOUR PC 


CAN TELEFA X 
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It's really very simple. And not at all expensive. For today Lexikon, the leading manu- 
facturer of hard disks, can supply the LexiFax package to transform virtually any PC into a 
telefax. And the new LexiScan can read printed images and transfer them to the screen 
or memory of your PC so they can be transmitted rapidly to telefax machines anywhere 
in the world. LexiFax is a low-cost plug-in board with complete supporting software 
that permits a whole range of document management and transmission functions. 
In harness with LexiScan its potential becomes even greater. Graphic elements 
such as signatures, logos, designs, can be incorporated with printed text. Today, 
you can even sign your electronic mail! LexiScan and LexiFax are the latest 
additions to Lexikon’s product range, which includes several models of hard disk 
widely exported in Europe and the United States. To know more, contact: 


Centro Commerciale - Quartiere San 
Felice - 20090 SEGRATE (Milano) - Fax LEX! KON 
02/7531565 - Tel. 02/753244]1 - ITALY. 
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in the interrupt vector, and you 
can discover which programs 
intercept which interrupts. 

The Analogue Execution 
Profiler runs under MS-DOS 
or PC-DOS 2.0 or higher on 
the IBM PC, XT, AT, and 
compatibles with a mono- 
chrome, CGA, ECGA, or 
Hercules adapter. 

Price: £25. 

Contact: Analogue Informa- 
tion Systems Ltd., 1 Warrender 
Park Crescent, Edinburgh 

EH9 1DxX, Scotland. 

Inquiry 848. 


Painting Program 
for the Xcellerator 
Graphics Board 


A rtisan is a professional 
painting program from 


Cambridge Computer Graph- 
ics, which also manufactures 
the Xcellerator TI34010- 
based graphics board for the 
IBM PC. Artisan runs on the 
Xcellerator board and drives 
professional displays up to 20 
inches and 2048 by 1536 
pixels, with a palette of up to 
16 million colors. It can accept 
input from color scanners and 
video cameras for on-screen 
retouching and lets you cut 
and paste between scanned 
photographic images. 
Freehand drawing facilities 


include airbrushing and mask- 
ing, shading, highlighting, 
and textures, and pixel magni- 
fication is available for detail 
editing. You can send the out- 
put to laser printers, color 
printers, or slide makers, and 
the company also offers direct 
color separations with a print- 
ing bureau service. 

Artisan runs under MS- 
DOS or PC-DOS 1.0 or higher 
on the IBM PC, AT, and 
compatibles with a minimum 
of 256K bytes of memory. 

The Xcellerator graphics board 
requires a full-size slot. 

Price: £1995 for the Artisan 
software; £4195 and up for the 
Xcellerator boards. 

Contact: Cambridge Com- 
puter Graphics, Graphics 
House, Convent Dr., Water- 
beach, Cambridge CB5 9QT, 
U.K., 0223-863311. 

Inquiry 849. 


A Portable Computer 


that Communicates 


G roupe Bull’s L’ Attache 
is a modular, communi- 
cating portable computer. It 
contains two separable mod- 
ules that let you use the com- 
puter with or without its disk 
memory, and a multiple-stan- 
dard, integrated modem for 
telecommunications and for 


communication with other 
computers. 

The configuration consists 
of a monochrome screen that 
displays 80 characters by 25 
lines, a keyboard, a 4.77-MHz 
Intel 80C88 microprocessor, 
an Intel 8087 math copro- 
cessor, a RAM/ROM board, 

a half-format extension board, 
a modem, and two floppy 
disk drives or one floppy disk 
drive and a hard disk drive. 
The operating system is MS- 
DOS 3.2. 

A lightweight version con- 
sisting of the basic module in- 
cludes a screen, a keyboard, 

a microprocessor, a RAM/ 
ROM board, and a modem 
without magnetic memory sup- 
port, but can be supported 
from the complete configura- 
tion. This version of L’ At- 
tache weighs 1.9 kg. 

You can run the basic mod- 
ule plus the two disk-extension 
modules on its internal bat- 
tery for 5 hours. An external 
power supply provides the 
voltage required to operate the 
system and recharge the 
battery. 

L’ Attache weighs between 
4.4 and 4.8 kilograms, depend- 
ing on the configuration. 
Price: 18,550 Francs for the 
basic module and an extension 
module with two 720K-byte 


for the basic module and an 
extension module with one 
720K-byte floppy disk drive 
and one 20-megabyte hard disk 
drive. 

Contact: Groupe Bull, 121, 
Avenue de Malakoff, 75116 
Paris, France, (331) 45-02- 
90-90. 

Inquiry 821. 


MIDI Synth Saxophone 


oftwind Instruments’ 

Synthophone is a Musical 
Instrument Digital Interface 
(MIDI) controller actually a 
Yamaha saxophone equipped 
with a microprocessor, 21 key 
sensors, and wind and lip 
sensors in the mouthpiece. The 
Yamaha is modified with 13 
holes drilled into it for the 
controllers. 

You play the Synthophone 
like an ordinary saxophone, 
but keyboard-like functions 
are hidden in the fingering. 
With wind and lip pressure, 
your commands are translated 
into MIDI; aftertouch, breath 
control, and pitch-bend capa- 
bilities are retained. The 
sound comes from software in 
the ROM chip rather than 
from the horn itself. You can 
also use the hidden controls 
to change the MIDI presets. 


continued 


C/AT COMPATIBLES 


BREAKING THE PRICE BARRIER!!! !!!! 
MANUFACTURED IN THE UNITED KINGDOM 
USING HIGHEST QUALITY JAPANESE PRODUCTS 


PC/XT £330 
od OF) @ ara)! 1 = 5 
MONITOR TTL £580 


20 * 640k 

* “NEC” FLOPPY DRIVE * “SERIAL/PARALLEL” PRINTER PORT ce 

%* HERCULES GRAPHICS DISPLAY ADAPTOR * KEYBOARD NUMS + 
CAPS LOCK * 8 SLOTS * FLAT SCREEN MONITOR 


ATITURBO £590 
WITH 20MB 


MONITOR £890 
12 mhz AT 40 MB £1025. 

15 mhz AT available now (£150 upgrade) 
20mb 12 mhz AT 
Transputer Systems £2200. 

DYNAMIC SPEED CONTROL * 


* LE 1.2M 
* PRINTER PORT * petty DISPLAY eee oe : AT STYLE KEYBOARD 
TH SEPARATE CURSOR 


- 20 MHZ 21750 a 
20MB HARD DISK, 640K RAM, 1.248 FLOPPY KEYBOARD, DOS 3.2 
BILINGUAL S' 


24, 12 MONTHS WARRANTY AND SUPPORT INCLUDED PRICES INCLUDING VAT 
oe Te SATHEGE POINT Lab. 


DUT AD Li POINT 


‘AX: 
TLX: 2062387 ANSWER G 


Sculptor 
‘SGx© 


4GL Development Tool 
Totally Portable 


XENIX UNIX MS-DOS MS-NET UNOS ULTRIX OS9 
UNIFLEX HP-UX UNIX/MICROPORT AIX NOVELL-NETWARE 


MPD 


Microprocessor Developments Limited 
3 Canfield Place ¢ London NW6 oBT e Tel 01328-2277 


UNIX is a trademark of AT&T UNIX Europe 


floppy disk drives; 27,050 F 


AMSTRAD 1512 4 STATION P.C. 
MULTI-USER NETWORK 


NO DEDICATED FILE SERVER 
FULL PASSWORD SECURITY 
FILE/RECORD LOCKING FACILITY 
SUPPORTS EXISTING SOFTWARE 


£2942 EX V.ALT. 


EXTRA NETWORK STATIONS £199 PER TERMINAL 
HARDWARE/SOFTWARE SUPPORT AVAILABLE 


AMSTRAD 1512 20 MEG 
HARD DISK VERSION 


UPGRADED WITH NEC HARD DISK 
AND IBM CONTROLLER CARD 

MONO VERSION 
COLOUR VERSION 
FRONT MOUNTING HARD DISK 
30 MEG HARD CARD 
20 MEG HARD CARD £ 
PC NETWORKING SYSTEM PER TERMINAL £199 


DEALER ENQUIRIES WELCOME (EX VAT) 


PIER COMPUTERS LTD, SUITE 109, STANDISH BUSINESS CENTRE, 
CROSIST, STANDISH, WN3 0HQ TEL: 0257-424442 





If your software 
reads like an open 


book..., 





shut it. 


Here's a simple fact. 

Everytime someone pirates your software 
you lose money. 

Every year software publishers lose 
hundreds of millions of pounds in this way. 
Then there are the problems of undetectable 
overseas piracy and the impossibility of taking 
legal action. 

You can stop it happening to you by using 
the Software Key. As a micro-processor based, 
electronic device, it works by generating two 
random number sequences that don't repeat 
themselves for about 1.2 million years! 

You can use these sequences to encrypt your — 
programs, making it almost impossible for the 
pirate to pirate. 

What's more, you can use the Software Key 
to encrypt data before disk storage, and before 
transmission down a dataline. It's also trans- 
parent, easily removable and portable. 

If you're a bonafide software house and 
would like to see how the Software Key works, 
we can send you a sample pack for evaluation 
purposes. 

Simply clip your business card or letterhead 
to the coupon stating your machine type and 
send it to: 


Bristol Software Factory Ltd, 2 Southfield Road, 
Westbury-on-Trym, Bristol BS9 3BH, ENGLAND. eB 
| 


Or call Bristol (0272) 629790. Telex 94016310 





would like to know more about how to put my profits under lock sae 
(BSFL G) ELECTRONIC MAIL TGOLD 76:TWBo10. | SOFTWARE KEY. 
| Name = ____ Position 


SO-FTWAGRCE | nies. 
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The Synthophone is 
powered through the MIDI 
cable and offers two parallel 
MIDI outputs. It comes with a 
power supply, MIDI cables, 
reeds, and a case. 

Price: $3450 U.S. 

Contact: Softwind Instru- 
ments, Munstergasse 52, CH- 
3011 Bern, Switzerland, (31) 
222-820. 

Inquiry 858. 


Arabic/English Word 
Processor 


ordoba is an Arabic/ 

English word processor 
that features windows, mail 
merge, table of contents and 
index generation, a keystroke 
glossary, and communications. 
These features are provided 
in English and Arabic, though 
the stored files are in plain 
ASCII. 

Cordoba runs under MS- 
DOS or PC-DOS 2.1 or higher 
on the IBM PC, XT, AT, and 
compatibles with 256K bytes of 
memory and an EGA card. 
You can output Arabic to 
Epson FX and LQ, IBM 
Quietwriter, and Diablo 801F 
printers, using downloadable 
character sets. 

Price: £95. 

Contact: Metraco Computers 
Ltd., 86 Chesson Rd., London 
W14 9QU, U.K., (01)-381- 
8823. 

Inquiry 839. 


POP-11 for the Apple 
Macintosh 


IphaPop is a version of 

the Artificial Intelligence 
language POP-11 for the 
Apple Macintosh. POP-11 is 
an alternative to Lisp and 
Prolog that incorporates many 
features of both, such as list 
processing and an integral data- 
base with pattern matching, 
but uses a syntax resembling 
Pascal. 

The language supports nu- 
meric data types, such as 32-bit 
signed integers and floats, 
and lets you address up to 16 
megabytes of memory. 
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AlphaPop features a multiwin- 
dow editor integrated with an 
incremental compiler. It has 
300 built-in procedures, in- 
cluding 45 procedures to ac- 
cess Macintosh QuickDraw 
routines in ROM. It lets you 
implement turtle graphics 
commands using QuickDraw, 
and you can highlight source 


code sections with the mouse 


and then directly compile 
them. 

AlphaPop is written in C to 
the Inside Macintosh guidelines 
and is compatible with most 
desk accessories and hardware 
add-ons such as large 
screens, according to the com- 
pany. It requires a Macintosh 
with 512K bytes of memory 
and an HFS-compatible Find- 
er. Multiuser licenses are avail- 
able. The company reports 
that a developer’s version is 
under preparation, featuring 
lexical scoping, optimized 
compilation, processes, and 
full C and Mac Toolbox 
interfaces. 

Price: £450; £300 to educa- 
tional users. 

Contact: Cognitive Applica- 
tions, 4 Sillwood Terrace, 
Brighton, East Sussex BN1 
2LR, U.K., 0273-821600. 
Inquiry 862. 


VGA Adapter 


he Video Seven VEGA 

_ VGA graphics card gives 
the IBM PC, XT, AT, and 
compatibles the graphics capa- 
bilities of the new IBM PS/2 
models while maintaining com- 
patibility with the older 
CGA, EGA, Monochrome, and 
Hercules standards. 

VEGA VGA features auto- 
switching between graphics 
modes and requires no emu- 
lation software. It requires a 
half-size slot and will drive 
either digital or analog moni- 
tors. In analog mode, it offers 
256 colors from a palette of 
262,144 at a resolution of 320 
by 200 pixels, or 16 colors at a 
resolution of 640 by 480 
pixels. 


Price: £299. 


Contact: Softsel Computer 


Products Ltd., Syon Gate Way, 
Great West Rd., Brentford, 
Middlesex TW8 9DD, U.K.., 
(01)-568-8866. 

Inquiry 837. 


Program to Prevent 
lilegal Software 


Copying 


C asque is a hardware and 
software system that pro- 
tects application or system 
software from illegal copying 
or use and restricts access on 
a selective basis. The range of 
applications span from single 
software programs on a stand- 
alone microcomputer to 
multisite, multiterminal re- 
mote-accessed networks, or 
even networks of networks. 

You can configure the sys- 
tem to provide escalating levels 
of security with progressively 
stricter restrictions on access. 
You can restrict access to a 
particular authorized person 
operating a single application 
program or database, at a spec- 
ified terminal for a few min- 
utes, and the system can moni- 
tor any authorized or 
unauthorized attempts at sys- 
tem access. 

Authorized users will pos- 
sess a hand-held responder unit 
(a stand-alone device 
powered by solar cells or bat- 
teries) that contains an optical 
digital readout. It is equipped 
with a keypad or light-sensi- 
tive units designed to capture 
information from the visual- 
display screen. The unit calcu- 
lates the password on request 
by a central host computer, 
which provides a constantly 
changing, unfixed password 
barrier. Software modules 
are added to the application 
programs, and checkpoints 
are triggered at prescribed 
intervals. 

Casque provides security 
protection in a variety of ways, 
including the prevention of 
access to or use of a computer 
system by unauthorized users 
at unauthorized locations, and 
times. You can define and 
vary levels of access privilege 


for individual programs, 
groups of programs, and data- 
bases; prevent program by- 
passes at the host computer; 
protect against fraud; detect 
and monitor suspected illegal 
users; and verify that moni- 
toring systems are executing on 
the host system. 

The responder unit and the 
software modules are designed 
to be inviolable against a 
range of attack methods. The 
responder unit cannot be 
physically opened without loss 
of electronic information, and 
it cannot be optically read by 
microscopes. The central 
programs and routines do not 
provide a key to the discovery 
of passwords. 

Price: £350 for the basic 
unit. 

Contact: Energy Soft Com- 
puter Systems Ltd., Peel 
House, Peel Rd., Skelmers- 
dale, Lancastershire WN8 
OPT, U.K., 0695-31473. 
Inquiry 829. 


Smalltalk for Personal 
Computers 


malltalk Exchange is of- 
ma’ fering Little Smalltalk, a 
personal computer version of 
the object-oriented Smalltalk 
language written in C for 
Unix and MS-DOS systems, 
originating from the Univer- 
sity of Oregon in the U.S. 
Little Smalltalk is derived 
from Smalltalk-80, though 
many features have been 
omitted to simplify porting to 
personal computers. It is 
available for a variety of micro- 
computers, including IBM 
clones, the Acorn Archimedes, 
the Atari ST, and the Apple 
Macintosh II. 
Price: £7.20 for disks with a 
binary image and the C source 
code; £32.50 with a book on 
Little Smalltalk. 
Contact: Smalltalk Ex- 
change, Hyde House, The 
Hyde, Edgware Rd., London 
NW9 6LA, U.K., (01)-205- 
0512. 
Inquiry 949. 
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BASIC LANGUAGE 


New Quickbasic V3.0 uprates the competition with TURBO-BASIC. 


BASIC INTERPRETERS 


BBC Basic (86) 
Professional BASIC 
TrueBasic v2.0 
Microsoft MS-BASIC 
MEGABASIC v5.2 


Dig.Res. CBASIC 
MEGABASIC 
MEGABASIC 


BBC BASIC 
Dig.Res. CBASIC 
Microsoft MBASIC 
MEGABASIC 


PC-DOS 
PC-DOS 
PC=DOS 
MS-DOS 
MS-DOS 


CP/M-86 
CP /M-86 
MP /M-86 


Z80+CP/M-80 


CP/M-80 
CP/M-80 
CP/M-80 


BASIC COMPILERS 


Microsoft QuickBASIC 
Softaid MTBASIC 


PC=DOS 
PC-DOS 


= $5 
t, 70 
£95 
£210 
£235 


£290 
£235 
£365 


£. 95 
£130 
£ 60 
£195 


LIBRARIES & UTILITIES 


Database 


CADSAM (Source code) 

Btrieve MS-BASIC 
Btrieve/N MS-BASIC 
Multikey MS-BASIC 


CADSAM (source code) 


Graphics 


MS-BASIC 
Graph.Dev.Tkt 


Halo 
GSS 


Sundries 
Finally Quickbasic 
PANEL Screen Manager 
Wiley Scientific Lib. 


MS-DOS 


+ MS-DOS 
+ MS-DOS 
+ MS-DOS 


CP/M-80 


+ MS-DOS 


PC-DOS 


+ PC=DO0S 


MS-DOS 
PC-DOS 


ASSEMBLERS 


Microsofts’Macro-86 V5.00 with Codeview 
may be here by now. 


2500AD 8086 Asm. 
Dig.Res. RASM-86 
MS Macro-86 v4.0 
Phoenix PASM-86 
Phar Lap 386 
Visible Computer 8088 


2500AD 8086 Asm. 
Dig.Res. RASM-86 


2500AD Z80 ASM 
Dig.Res. RMAC 
Microsoft Macro-80 
SLR Z80ASM 

SLR Z80ASM-PLUS 
SLR MAC 

SLR MAC-PLUS 

SLR 180 (Hitachi) 


MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
PC=D0S 


CP/M~-86 
CP/M-86 


CP/M-80 
CP/M-80 
CP /M-80 
CP /M-80 
CP/M-80 
CP/M-80 
CP /M-80 
CP/M-80 


MS-DOS £ 80 


£180 
£ 90 
£115 
£415 
£ 60 


£ 80 
£180 


£ 80 
£180 
£ 60 
£45 
£175 
£ 45 
£175 
£ 45 


SLR 180-PLUS (Hitachi) CP/M-80 £175 


Not all assemblers are supplied with a linker. 
Check before ordering. 


Tuning & Debugging 
PC-DOS 
MS-DOS 


PC-DOS 
PC-DOS 
MS-DOS 
MS-DOS 
MS-DOS 


Turbo Basic 

ZBASIC 

Alcor Multi-Basic 
Microsoft MS-BASIC 
Dig.Res. CBASIC 


Betatools Dev.System 
Vicar 


PASCAL LIBRARIES 


Dig.Res. CBASIC 


Dig.Res. CBASIC 
ZBASIC 

Softaid MTBASIC 
Alcor Multi-Basic 


CP/M-86 


CP/M-80 
Z80+CP/M-80 
Z80+CP/M-80 
Z80+CP/M-80 


New V4.00 from Microsoft now mean four 
excellent 77’s to choose from. 


Lahey F77L v2.20 
RM/FORTRAN 77 
MS-FORTRAN 77 v4 


Pro Fortran 77 v1.22 


Pro Fortran v2.144 


Utah Fortran 
FS-Fort. (GGA & 


Pro Fortran v2.1 


Pro Fortran v1.25 


Nevada Fortran v3.3 


Pro Fortran 77 


We have Fortran Libraries in stock. 


v2.11 


Herc) 


MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 


£360 
£400 
£250 
£220 
£220 
£ 35 
£-35 


CP/M-86 £220 


CP/M-80 
CP/M-80 


£220 
£35 


ATARI 520ST £120 


TURBO PASCAL LIBRARIES 


Blaise Power Tools Plus PC-DOS 
Blaise Turbo Asyn.Plus 


Mathpak 87 (TP) 
Paragon Supertools 
RM Graph 


Report Builder 
System Builder 


Turbo Halo Univ.Graph. 


T-Debug Plus v2 
Turbo Database 


Turbo Extender 
Turbo Gameworks 


Turbo Graphix Toolbox 
(Lader) 
Turbolink Plus v3.15A 
Turbopower Utilities 


Turbo Advantage 


Turbo Optimiser 
Turbo Professional 
Turbo Screen 
Turbo Tutor 


TurboWINDOWS/Pasc. (TP) 


Nimbus + 
Science & Eng.Tools 


CP/M & 
Turbo Editor Toolbox 


Metaware excellence now on Concurrent Dos 286 and on the 386. 
Better Turbo compatibility on new version Pro Pas 


ALICE Pascal Intrprtr. 
Dr Pascal Interpreter 
Marshall Pascal v2.01 
Metaware Prof.Pascal 

Metaware Prof.Pas/386 


Microsoft Pascal 


PROGRAMM 


Ada Compilers 
Assemblers 
Basic Compilers 
Basic Utilities 
BCPL Compilers 
C Interpreters 

C Utilities 
Comms.Libraries 
Database Libs. 
Dis-assemblers 
Engineers Libs. 


PC-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
v3.32 MS-DOS 


G TOOLS 


Algol Compilers 
Assembler Libs. 


Basic Interpreters 


Basic Libraries 
C Compilers 

C Libraries 

‘OFo) ofo) M Ore lin) (165 


£ 80 
£39 
£150 
£415 
£610 
£180 


Cross Assemblers 


BT =) ole fel =1 6) 
ato lh Col gs 
Expert Systems 


Mystic Pascal vl.6E 
Oregon Pascal-2 
Prospero Pascal v3.0 
Turbo-Pascal MS-DOS & 
Pecan P-Sys w.UCSD Pas. 


Pecan P-Sys Pascal Prof. 


Metaware Prof.Pascal 


Pro-Pascal v2.14 
Turbo-Pascal v3.01 


Pascal MT+ v5.6 
Pascal MT+ v5.6.1 
Pro-Pascal v2.18 
Turbo-Pascal v3.01 


MCC Pascal 


PC-DOS 
MS-DOS 
MS-DOS 
PC-DOS 
IBM-PC 
IBM-PC 


C-DOS 


CP/M-86 
CP/M-86 


CP/M-80 
CP/M-80 
CP/M-80 
CP/M-80 


ATARI ST 


Pecan P-Sys w.UCSD Pas ATARI ST 
Pecan P-Sys w.UCSD Pas APPLE ][ 


PC-DOS 
MS-DOS 
PC-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
PC-DOS 
PC-DOS 
MS-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
MS-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
CP/M,MS,PC-DOS 
CP/M & MS-DOS 
PC-DOS 


HHhHhMhMhMM MM YM YM HM HH hh Hh Hh Hh hh Hh Mh Hh Hh 


We have many Pascal Libraries. Enquire 


Blaise Tools 
Blaise Tools 2 
Blaise Asynch (s‘ce MS) 
Btrieve 

Met aWINDOWS 

Halo 

Blaise View Mngr. 


Shark database (Propas) 
Prospect Graphics 
Panel (Screen) 


Shark database 
Prospect Graphics 


Shark database (Propas) 


Forth 


Fortran Compilers 


GENERAL PASCAL LIBRARIES 


(s’ce) (MS) 
(s’ ce) 


(MS) 
(MS) 
(MS) 
(MS) 


(Pro) 
(MS) 


(Propas) 
(Pro) 


PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 


MS-DOS 
MS-DOS 
MS-DOS 


DISK COPYING SERVICE} 


£- 85 
£ 80 
£120 
£180 
£110 
£175 
£205 


£250 
£ 80 
£205 


CP/M-86 £250 
CP/M-86 £ 80 


CP/M-80 £150 


We can copy files to and from 400 disk 


formats including CP/M, CP/M-86, 


MS- DOS, PC-DOS, ISIS, APPLE, 
SIRIUS, BBC, TORCH, APRICOT, HP150, 


AMSTRAD. 


TRSDOS, DEC RT- 11, IBM BEF, ATARI520, 


Our charge is £10.00 + disk + VAT with 


discounts on small quantities and disks are | 


normally despatched within 24hrs of receipt © 
For more information call us. : 


New Farbware compiler. FTL is an 
excellent value learning tool . 


Pecan P-Sys. w.Mod-2 
Farbware Modula-2 

FTL Modula-2 (sml.mem) 
Interface M2-SDS 
Interface M2-SDS-XP 
Modula-2/86 Apprentice 
Modula-2/86 Wizard 
Modula Corp.PC Mod.2 


Modula 2/86 


FTL Modula-2 
Hochstrasser Mod.2 
Turbo Modula-2 


TDI Modula-2 
MacModula-2 


PC-DOS 
MS-DOS 
MS-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 


CP/M-86 


Z80/CP/M-80 
280/CP/M-80 
Z80/CP/M-80 


ATARI S2Z0ST 
MACINTOSH 


Fortran Libraries CROSS ASSEMBLERS 


Icon 
ELS 0) 
Nial Interpreters 
Pascal Compilers 
ace) (oye| 
Screen Libraries 
Talo) ofe)| 

We stock many items for which there is no 

space in these advertisements. 


Graphics Libraries 
Linkers 

Modula-2 

OPS 5 

Pascal Libraries 
Rexx 

SJureliitlis 


Prices do not include VAT or other local 
taxes but do include delivery in UK and 
Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 


This page lists some of our products. 
Call us for a complete pricelist. 


Order by phone with your credit card. 


We supply cross-assemblers by Avocet, 
2500AD,IAR Systems and Pecan hosted 
on MS-DOS, CP/M-86 and CP/M-80 with 

over 30 target processors. 

In total over 200 products 
with no space to list them here. 
We hold some stock but you should 

allow 10-14 days for delivery. 

Please call for information or advice. 


4 Pligg Meadow, Ashburion, Devon 1013 70F. pyrsncerynsenie romper 1013 7DF._ 
TEL. (0364) 53499 TEL. (0364) 53499 





7 °F Brigg Maddow): Aghburian, Devon 1014-70F. 
TEL. (0364) 53499 
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WHAT’S NEW 











Business Software 
with Source Code 


urchasers of Prototype 

Software’s business ac- 
counting software receive the 
source code for each module in 
dBASE III. This lets you 
modify and customize the soft- 
ware to your requirements. 
The modules include Order 
Entry Invoicing, Purchasing, 
Stock Control, Warehouse 
Control, Time Management, 
Cash Accounts, Distribution, 
Budgeting, Sales Manage- 
ment, and Project 
Management. 

The business accounting 
software runs under MS-DOS 
or PC-DOS 2.0 or higher on 
the IBM PC, XT, AT, and 
compatibles with between 
320K and 640K bytes of 
memory. A hard disk is 
recommended. 

_ Price: £300 each for the 
modules. 

Contact: Prototype Software 
(U.K.) Ltd., Lloran House, 
42a High St., Marlborough, 
Wiltshire SN8 1HQ, U.K., 
0672-55680. 

Inquiry 840. 


Computer-Aided 
Instruction for Ada 


ATalyst from Euratec is 
an on-line computer-aided 
instruction package for the 
Ada language that runs on the 
IBM PC and compatibles. 
The RAM-resident, pop-up 
system features a simulator, 
which can run Ada code in a 
window at a controllable 
speed with interrupt capability, 
and a cross-referenced ver- 
sion of the Ada Reference Man- 
ual which includes an index 
and a glossary to define terms 
used in a program. 

CATalyst works in Refer- 
ence mode, allowing random 
access to the manual and in- 
dex, and in Tutorial mode, 
which imposes structured 
learning with goals, quizzes, 
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scoring, and reporting of stu- 
dent progress. You can custom- 
ize the learning course by 
combining screens. CATalyst 
runs under MS-DOS or PC- 
DOS 2.0 or higher on the IBM 
PC, XT, AT, and compat- 
ibles with a minimum of 256K 
bytes of memory. 

Euratec also announced the 
Artek Ada compiler version 
1.3, an IBM PC-based com- 
piler that includes an integrated 
programming environment 
and generates efficient code 
that benchmarks comparably 
with Lattice C. Version 1.3 has 
a full implementation of task- 
ing and completes I/O opera- 
tions before task-switching 
takes place. The hardware task- 
switching of the Intel 80286 
and 80386 is supported, allow- 
ing Ada programs to run in 
protected mode. 

The Artek Ada compiler 
1.3 runs on the IBM PC, XT, 
AT, PC 386, and compatibles 
with a minimum of 512K bytes 
of memory. The company re- 
ports that an OS/2 kernel will 
be released early this year. 
Price: 6000 Francs for CAT- 
alyst; 5000 F for the Artek Ada 
compiler with site licensing 
available. 

Contact: Euratec, 35 Rue 
Brunel, 75017 Paris, France, 
45-74-70-94. 

Inquiry 832. 


PC ona Chip 


he Micro Summit chip 
set is the Zymos-developed 

POACH/AT (PC On A Chip) 
set. All chips are CMOS, and 
five sets are available: the 
80286 microprocessor chip sets 
that run at 10, 12, or 16 
MHz, and the 80386 micro- 
processor chip sets that run at 
16 or 20 MHz. 

The 10- and 12-MHz 
80286 chip sets include 
POACH1, with a clock, wait 
control, a real-time clock, and 
an 8259 interrupt controller; 
POACH2, with a 8254 timer/ 
counter, an 8237 direct mem- 
ory access controller, and a 
memory mapper; and 
POACH3, with address/data 


bus buffers and a two-chip 
set. The 16-MHz 80286 uses 
high-speed versions of 
POACH1 and POACH2, called 
POACH7 and POACH8. The 
16- and 20-MHz 80386 ver- 
sions use POACH 1, 2, and 6, 
with a clock and an 80386 co- 
processor interface. 

Price: 27,500 yen for the 
4-chip, 10-MHz 80286 
POACH 1-2-3 set. 

Contact: Micro Summit 
K.K., No. 5 Mori Bldg., 
1-17-1 Toranomon, Minato- 
ku, Tokyo 105, Japan, (03) 
593-2210. 

Inquiry 860. 


IBM PC AT Compatible 


un Electronics has re- 

leased the SUNTAC 62- 
Chip Set, a chip set that you 
can combine with an 80286 
microprocessor, a real-time 
clock, and standard TTL logic 
(total of eight chips) and 
memory to create an IBM PC 
AT compatible. 

The system runs the 80286 
microprocessor at a maximum 
of 12.5 MHz with one wait 
state. Large-scale integration 


has been boosted and CMOS 


structure used to cut power 
consumption. There are five 
chips available: the 
ST62BC001-B has a clock, 
reset, and wait control; the 
ST62BC002-B has a high ad- 
dress bus driver/decoder and 
dynamic RAM control; the 
ST62BC003-B has a low ad- 
dress bus driver; the 
ST62BC004-B has a data bus 
driver; and the ST62C005-B 
has a DMA controller, an 8259 
interrupt controller, and an 


8254 timer/ counter equivalent. 


The BC code indicates BiC- 
MOS and C code indicates 
CMOS. 

Price: 8000 to 10,000 yen. 
Contact: Sun Electronics, 
250 Asahi, Kochino-cho, Kon- 
anshi, Aichi-ken 483, Japan, 
(0587) 55-1110. 

Inquiry 859. 


Concurrent DOS 386 


igital Research U.K. of- 

fers Concurrent DOS 386 
Release 2.0, a multiuser, 
multitasking operating system 
that takes full advantage of 
the Intel 80386 microprocessor 
hardware, including the ad- 
dressing of 4 gigabytes of 
memory. 

The operating system can ~ 
support up to 32 users on a sin- 
gle 80386 IBM PC. The host 
machine can run up to 255 si- 
multaneous tasks, while each 
terminal user can run two ap- 
plications at the same time. 
According to the manufacturer, 
Concurrent DOS 386 is fully 
compatible with PC-DOS 3.3 
and can run multiple copies 
of most PC-DOS applications 
on all its virtual consoles; 
that is, both on the host com- 
puter’s screen and on at- 
tached serial terminals, such as 
the WYSE 60. Concurrent 
DOS 386 supports resident 
programs like SideKick. 

Concurrent DOS 386 has 
built-in support for LAN appli- 
cations, such as dBASE III 
LAN and SuperCalc LAN, 
eliminating the need for net- 
work hardware. Such programs 
are actually run on a single 
multiuser 80386 host, but they 
appear at the users’ terminals 
as if they were networked. 
DOS 3.3 byte-level record 
locking is provided. 

For 8086- and 80286- 
based microcomputers, Digital 
Research also offers Concur- 
rent DOS XM Release 6.0 
which has been extended up 
to DOS 3.3-compatibility 
level. DOS XM allows mem- 
ory above the 640K-byte limit 
and will run “well-behaved” 
applications on serial 
terminals. 

Price: £395 for Concurrent 
DOS 386; £295 for Concurrent 
DOS XM. 

Contact: Digital Research 
(U.K.) Ltd., Oxford House, 
Oxford St., Newbury, Berk- 
shire RG13 1JB, U.K., 0635- 
35304. 
Inquiry 830. 
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ARE YOU 


BEING OVERLOOKED 


BY 162,000 





EUROPEAN COMPUTER 





BYTE’s readers in 
Europe are business 
professionals, the 
READS BYTE IN EUROPE: ‘creme de la crane” 
Of our 162,000 readers in Europe, 75% have a 
university or professional degree, 93% are in 
either professional or technical occupations and 
44% are managers, administrators, lawyers, 
doctors or architects. 

The average European BYTE reader supervises 
18 people at work, and has been using computers 
in business for 8 years. 


WW Hi - to keep them ahead in 


THEY READ BYTE: their profession. 82% 
read every issue of BYTE received and spend an 
average of 3 hours with each issue. 96% said 
they would renew their subscription if it 
expired today. 

Half of our European subscribers pay for their 
own subscription and half have theirs paid for by 
their company. 90% find the advertisements in 
BYTE a valuable source of information and 88% 
took one or more actions as a result of the ads 
they saw in BYTE. 


EVIE 


The Multifaceted 





BYTE’s European 
readers look to BYTE 








CUSTOMERS? 


You probably are if you don’t advertise in BYTE. 


BVIE 


means business for European advertisers. 











BYTE’s 

European 

readers are 
extremely BUYING INFLUENCE THEY HAVE: 


influential in their companies’ computer hardware 
and software purchase decisions. 65% of BYTE 
readers in Europe initiate the specifications for 
purchases, 58% choose the supplier and 50% 
actually authorize the purchase. 

Since 59% of European BYTE readers work 
for companies with revenues over $1 million, 
the BYTE reader is involved in major 
purchasing decisions. 


BYTE offers 

a special 

International 

Advertising YOU REACH THEM: 


Section which appears in the front of each issue. 
Your cost is low because you pay only for 
BYTE’s circulation outside North America. In 
addition to this special low rate, $370 for a 
51mm x 76mm black and white, $3900 for a four- 
color page, ads in the International section will 
also be seen by 22,300 BYTE subscribers outside 
Europe and North America. 

Call your BYTE sales office today to learn 
more about the influence that BYTE readers have 
in your market. 


Sources: 1986 European Subscriber Study 


Offices: Frankfurt Tel: 69 72 01 81; London Tel: 01 493 1451; Madrid Tel: 1 45 52 891; 
Milan Tel: 02 86 90 617; Nacka Tel: 8-44 0005; Paris Tel: (1) 47 20 33 42; 

Vienna Tel: 222 75 76 84; Bat Yam Tel: 3 866 561 321 39: Hong Kong Tel: 5-260149; 
Tokyo Tel: 3 581-9811; San Paulo Tel: (11) 259-3811; New York Tel: (212) 512-2096 


WHAT’S NEW 





New V-Series 
Microprocessors 
from NEC 


“= he »PD7033, 
uPD70330, and the 
uw PD70P322 are new V35 
models in NEC’s V-series of 
microprocessors. The single- 
chip microprocessors are 16-bit 
general-purpose units with a 
clock speed of 8 MHz. They 
have internal and external 
data buses that handle a maxi- 
mum physical address space 
of 1 megabyte. They also 
mount two serial interfaces, 
an interrupt controller, a two- 
channel DMA controller, and 
four timer/counters. 

Features include increased 
speed, a 16-bit address bus for 
time-multiplexed output of 
dynamic RAM row-and-col- 
umn addresses, and total in- 
struction and I/O function 
compatibility with the V25. 
Price: 5000 yen for .PD7033 
with a 16K-byte mask ROM; 
5000 yen for .PD70330; 
30,000 yen for »«PD70P322 
with an internal 16K-byte 
EPROM and V25 emulation 
capability. 

Contact: Nippon Electric 
Co. Ltd., 5-33-1 Shiba, 
Minato-ku, Tokyo 108, 
Japan, (03) 454-1111. 
Inquiry 863. 


Four C Compilers 
from Lifeboat 


ifeboat has introduced 

four C language process- 
ing systems: Lattice C version 
4.0, the Lattice OS/2 C com- 
piler, the ROMable C com- 
piler, and MicroC. 

Lattice C 4.0 is a C com- 
piler for MS-DOS. Features in- 
clude compatibility with 
ANSI, support of register vari- 
ables, optimizing of interme- 
diate code, a linker that sup- 
ports hierarchical overlays, 
and a source-code-level debug- 
ger. Shipping and pricing in- 
formation are not yet available. 

The Lattice OS/2 C com- 
piler generates code for the 
OS/2 protected virtual-ad- 
dress mode. It will be released 


together with OS/2 shipments 
by various manufacturers. 
The ROMable C compiler 
handles 8086 firmware devel- 
opment on MS-DOS systems. 
MicroC is a cross-C com- 
piler designed for 64180 and 
8051 microprocessors, 
among others. The host is an 
MS-DOS, Unix, or VMS ma- 
chine. It is compatible with 
ANSI standards and gener- 
ates code that can be ROMmed 
(maximum code size is 10 
megabytes). 
Price: 30,000 yen for the 
Lattice OS/2 C compiler; 
198,000 yen for the ROMable 
C compiler; 148,000 yen for 
MicroC. 
Contact: Lifeboat, 3-6 
Nishiki-cho, Chiyoda-ku, 
Tokyo 101, Japan, (03) 293- 
4711. 
Inquiry 861. 


Japanese Word 
Processor 


N ew Matsu is an upgraded 
and revised version of 
Kanri Kogaku Kenkyosho 
Ltd.’s Japanese word 
processor. 

You can specify initial sys- 
tem state and screen colors, 
and you can assign com- 
mands to keys. Other features 
let you generate tables of con- 
tents and indexes and allocate 
chapter and figure numbers 
for long documents. Image- 
editing functions are also 
standard. 

You can call the image edi- 
tor, Tsuru, from New Matsu 
and incorporate generated 
images into New Matsu docu- 
ments. It supports image 
scanner input and images gen- 
erated with the company’s 
Kiri graphics software. A mini- 
mum of 512K bytes of main 
memory is required. 

In Japanese language input, 
the company provides its own 


Matsutake and support for 
ATOK and VJE Japanese-lan- 
guage front-end processor 
programs. The provision for 
ATOK and VJE support tar- 
gets users who like the func- 
tions offered by Matsutake 
but want to use their existing 
front-end processor pack- 
ages. Matsutake was also en- 
hanced so you can use the 
XFER key or the space bar as 
the conversion key. 

You can use New Matsu as 
a program-development editor. 
Editor functions include si- 
multaneous processing on up to 
10 files (although you can 
only display two files at a 
time); execution of MS-DOS 
commands as subprocesses; an 
enhanced search function that 
supports wild cards and ig- 
nores the difference between 
upper-/lowercase or single-/ 
double-width characters; and 
keyboard macro functions to 
reproduce key sequences. 
Up to nine macros can be 
stored. 
Price: 58,000 yen. 
Contact: Kanri Kogaku Ken- 
kyusho Ltd., 3-3-1 Nishi- 
Azabu, Minato-ku, Tokyo 
106, Japan, 03-405-1827. 
Inquiry 864. 


10-Megabyte Hard 
Disk Drive Laptop 


he EXPRESS J-3100SL 

Laptop from Toshiba is 
available in two models: the 
Model 002 with two 1.2-mega- 
byte 34-inch floppy disk 
drives, and the Model 011 with 
a 1.2-megabyte 34-inch 
floppy disk drive and a 10- 
megabyte hard disk drive. 
Both use LCD screens and can 
run off battery packs. 

To permit battery opera- 
tion, the CPU is switched to a 
10-MHz CMOS 80C86, and 
the display is switched to a low- 
power-consumption LCD. 


If you want your new product to be considered for publication in 
the international section of BYTE, send price, address, and tele- 
phone number to Dick Pountain, BYTE, McGraw-Hill Publish- 
ing Co., 34 Dover St., London W1X 3RA, U.K. Send German- 
language items to: New Products, BYTE, c/o Uwe Goetzke, 
P.O. Box 3427, D-6750 Kaiserslautern, West Germany. 


Power is from an internal 


nickel-cadmium battery pack 
or an external AC adapter 
(both 12 volts). A 9-hour 
charge will run the Model 

002 for 5 hours or the Model 
011 for 2 hours. The total 
power consumption is 14 watts 
for the Model 002 and 18 W 
for the Model 011. 

The new Resume function 
is designed for low-power op- 
eration. When enabled, it ac- 
tivates a battery backup to re- 
start the system at the same 
status after a power-off period. 
In addition, a buzzer and 
diode alarm notifies you of im- 
minent power failure. 

The display is a reflective 
LCD panel that uses the Super 
Twisted Nematic technique. 
Graphics are 640 by 400 pixels 
and kanji are 40 characters by 
25 lines, displayed in orange on 
a green background. 

The 640K-byte main mem- 
ory supports Expanded 
Memory System (EMS). The 
system has one expansion slot, 
but a numeric data processor 
slot is not provided. A special 
memory expansion slot is 
provided for an optional EMS- 
compatible 896K-byte mem- 
ory card, which boosts mem- 
ory to 1.5 megabytes. 

The operating system is the 
Japanese MS-DOS 3.1 with the 
ATOK-ST Japanese front-end 
processor as standard equip- 
ment. The computers run 
about 300 existing software 
packages. As an option, MS- 
DOS 3.2-based “English MS- 
DOS” is also available which 
lets you run IBM PC XT 
software. 

A 10-inch battery-operated 
thermal transfer printer is 
available that you can use 
with both models. The Model 
002 weighs 4.9 kg and the 
Model 011 weighs 5.5 kg. 
Price: 298,000 yen for Model 
002; 398,000 yen for Model 
011; 68,000 yen for the 
EMS-compatible memory 
card. 

Contact: Toshiba, Toshiba 
Building., 1-1-1 Sibaura, 
Minato-ku, Tokyo 105, 
Japan, (03) 457-4511. 
Inquiry 865. 
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Advertise your Computer 
Products through 


BYTE BITS 


2" x3” ad size 
(5.1 cm x 7.6 cm ad size) 


in BYTE’s International 
Advertising Section 


For more information 
Call Karen Lennie 
at 01-493 1451 


McGraw-Hill Publications 
34 Dover St. 
London W1X 3RA 


NEVER BEATEN ON PRICE 
AMSTRAD 


1512 100 Mono Brother HR35 35cps 
Panasonic 3031 
Panasonic 3151 


D 
1640 20 Meg HD ECD 1099 PeLTERS 
1640 Mono + 20 Meg Tandon 
Hardcard £69: Brother M1409 
1640 Colour + 20 Meg Tandon Brother M1509 
Hardcard £849 Brother M1709 
.1640 EDC w/20 Meg Tandon Brother 2024L 
Hardcard Brother 4018 
Citizen 120D 
ee Citizen MSP 10E 
Citizen MSP 15E 
Epson LX86 
TANDON Epson FX800 
PCA 20 SPECIAL j £1199 Epson FX1000 
PHONE FOR OTHER TANDON PRICES Epson EX800 
Epson EX1000 
LASER PRINTERS Epson LQ800 
Turbo Epson LQ1000 
Epson LQ2500 
Canon LBP 8A1 Epson SQ2500 
Canon LBP 8A11 NEC Pinwriter P6 
Centronics PP8 NEC Pinwriter P7 
HP Laser Jets PA4 £1799 NEC Pinwriter P5 XL 
HP Laser Jets HPA4 Star NL10 
(with fonts) Star SD15 
Kyocera F1010 £1999 Star SR10 
Mannesman Tally M91u Star NX15 
Olivetti PC401 £ Star SR15 
OKI Laser Line Star NB15 
Qume- Laser 10 
Ricoh Laser 10 Panasonic 1081 


DAISYWHEEL PRINTERS HARDCARDS 
Brother HR20 22cps Miniscribe 30 Meg Hardcard 


Brother HR25 XL 25cps Tandon 20 Meg Hardcard 


GOVERNMENT AND EDUCATIONAL ORDERS WELCOME, 
EXPORT ENQUIRIES WELCOME 
STANDARD DELIVERY £5 AND NEXT DAY* 
£9.50—ADD 15% TO ORDER TOTAL 


Comliex House, 28 Bradgate Road, 
Hinckley LE10 1LA, UK. * (Subject to 
(0455) 635583 clearance of 
Manchester 061-976 3763 cheques) 


GEM graphics interfacing, 
multi-tasking, s/w and h/w 
FP, full memory access, linked 
modules, timers, and much 
more: 


MODULAR FORTH 
MAKES MOLEHILLS 
OUT OF MOUNTAINS 


products rings 0103 631441 
Microprocessor Engineering Ltd. 


133 Hill Lane, Southampton SO1 SAF. 
England. 


Specialists in real-time languages, 
cross-compilers, cross assemblers 
and Eprom/Pal cards. 


SAVE HOURS OF PROGRAMMING TIME 
EACH WEEK WITH THE 
VICAR 

A powerful source code indexer for anyone program- 
ming on a micro. Puts all identifiers from multiple 
source files into one sorted listing, prints complete 
context line for each occurence, showing instantly 
what the variable is doing. Lots of control options. 
Versions Implementations Price 
BASIC Microsoft, IBM, GW, Quick, Mallard, 

Turbo, BASIC2, ZBASIC £ 49.00 
BEC BASIC (runs under CPYM & MSDOS only) £ 49.00 
Cc ANSI, K&R, Lattice, Living, 

Microsoft, Turbo, Mix, Zorland, 

Windows Toolkit £129.00 
C-BASIC Interpreter, Compiler £ 79.00 
Cobol CIS, LevelII £129.00 
aBaselII dGBIII Plus, dBII, Clipper, dBMan, 

Foxbase, Quicksilver, dGE £129.00 
aBasell dBMan £ 79.00 
Fortran Microsoft 66 & 77 £ 79.00 
Pascal Prospero, Microsoft, Turbo £ 79.00 
Turbo Pascal Database, Graphix, Editor, 

Lightning WW Toolboxes £ 49.00 
ZIM £129.00 

VICAR— 

Variables In Context Analyst & Reporter 
available for practically all MSDOS & CP/M micros. 
TO ORDER OR FOR DETAILS CALL US ON: 
(01)-607 8844 
Add 15% VAT + £2.30 P&P UK orders. Add £4.00 pép outside UK 
MasterCard and VISA accepted 


Iansyst Ltd, Dept BY1, 41 North Road, London N7 8BR, UK 
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Upgrades and Software for the 
Victor Sirius/S1/V9000 by ISSUE 


NEW BOOT ROMs are Issue’s latest product for the 
Sirius. Bring your old, faithful Victor bang up to date 
with full diagnostics on screen on boot-up and many 
other features. For Floppy and Hard Disc machines 
ruuning all Operating Systems including MS-DOS 3.1 


BLINK - the memory-resident Caps Lock indicator pro- 
gramme, requires MS-DOS 2.11/Bios 2.93 or above 


512K RAM - The best memory board ever made for 
the Sirius. Now with its own disc of software, including 
the new Issue RAMDISC programme *735,- 


CLOCK + (‘Clock Plus’) CARD - A real-time clock 
complete with a disc FULL of software, including 
BLINK. Excellent value 


Prices shown are in Dutch Guilders and are fully inclusive. Send 
Eurocheque(s) or Bankers Draft with order. Issue products carry 
a full warranty and money-back guarantee. 

All Sirius enquiries welcome. 


ISSUE Postbus 3707 1001 AM AMSTERDAM 


INTELLIGENT INTERFACES 
LASERDRIVER PROGRAM 
FOR IBM DISPLAYWRITE 4 


@ for all models of the HP LaserJet 

@ enables printing of most DW4 characters 
(including EBCDIC) 

@ box drawing with all popular fixed pitch fonts 

@ emboldening of light and medium fonts including 
italic fonts 

@ selection of font including proportional fonts 
through DW4 typestyle number 

@ easy installation — DW4 PFT supplied 

@ free demonstration disc available 


Intelligent Interfaces advise on, supply, install 
and support high quality printers including 
all members of the HP LaserJet family and the 
Olympia range of laser, daisywheel and 
matrix printers. 


For further details please contact 


i INTELLIGENT INTERFACES LTD 
43B Wood Street 

Stratford-upon-Avon 

Warwickshire CV37 6JQ UK 


Tel: 0789 415875 
Telex: 312242 MIDTLX G 


EURO-LINK, INC. 
Geissburghalde 29, CH-6130 Willisau, Switzerland 
Telephone (041) 45-81-35-14 
Product Description Price 


Advantage 386 C $775.00 
Advantage 386 Pascal $775.00 
Advantage C++ $540.00 
Brief $235.00 


EMACS w/Source 
Greenleaf Data Windows 
Microsoft C 5.0 
Microsoft Macroassemblier 
Microsoft Quickbasic 
PC Lint 
PForce ++ 
Phar Lap 386:Assembir/Lnkr 
Phar Lap 386:Debugger 
Phar Lap 386: Dos Extender 
R & R Relational Report Writer 
RPG || Combo (Lattice) 
Turbo Pascal 4 
Smartwork 
Microport (Xenix] Complete Sys. 
SCO Xenix Sys. 5 Complete 
Foxbase+ 
Microsoft Word 4.0 
Xerox Ventura Publisher (Eng.] 
dBase Ill+ 
Norton Utilities 
“WE ARE THE “C’? EXPERTS!” 
* Worldwide Support * Dealers Welcome * 
Call/Write for COMPLETE product list. 
All major credit cards accepted. 


Cut Price Software Ltd. 
Unit 6, Stort House, Riverway, Harlow, Essex 2DW. 
Telephone: (0279) 31956/24433 (10 lines). 
24-hour Answerphone. 


_ @ ~=Education ¢ Corporate * Overseas ¢ Orders Welcome 


Graphics + Utilities & 
Program Development 


BORLAND: 

Turbo D/Base Tool Box 
Turbo Editor Tool Box 
Turbo Game Works 
Turbo Graphics Tool Box 
Turbo Lightning 

Turbo Pascal 

Turbo Prolog 

Turbo Tutor 


Gem Graph 
Delta Graph 
Art Studio 


Gem Business Library 
Gem Prog Toolkit 
Microsoft Basic Compiler 


All prices include VAT 


Ss Rye 
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MITAC BRINGS A LITTLE STYLE 
TO THE ‘‘XT’’ CLASS 
THE PARAGON XT TURBO 


SMALL-FOOTPRINT XT-COMPATIBLE 
WITH EVERYTHING ON-BOARD! 
* 8088-2 processor operating at 8 Mhz 
* Hard-soft switching to 4.7 Mhz Turbo 
* Provision for 8087-2 Maths processor 
* Full 640Kb onboard as standard 
* 360Kb single Drive 
* 30Mb Hard Disk 
* 128Kb Ram Disk 
* 5x IBM compatible expansion slots 
* FDC/RIC on board plus MDA/HGA/CGA Plantronic 
* Mono to colour at a flick of a switch without extra cards 
(Changing the monitor of course) 
* 150W switching power supply 
* 1x SIO port: 1 x PIO port 
* Reset button enabling cold boot without switching off 
* Strong attractive two-tone metal cabinet. 
* 84 key AT style keyboard 
* Phoenix BIOS* MS DOS 3.2 and GW Basic 
* Excellent software compatibility 
% One year parts and labour warranty 
(on-site maintenance availability) 
AT VERSION ALSO AVAILABLE 
Phone for details on Amstrad and all IBM compatibles. 


When reliability is a decisive factor 


Demonstrations: 
BCL Mon-Sat 9am-6pm 
227 Tottenham Court Road, London W1, UK 
Tel:01-631 0139/5379 


TELEX: EASYLINK 19010780 G 
All prices exclude carriage and VAT 
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WANTED: International Dealers 


PC Magazine’s Editors Choice 
Vol. 6#3 


STANDARD-286/10 STANDARD TURBO-88 
QUALITY ssemeet aie | 
HARD DRIVES 













PC Magazine’s Editors Choice 
Vol. 6 #3 
FLASHCARD 
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MULTIFUNCTION CARD MONOGRAPHICS CARD COLOR CARD 





We are looking for Dealers outside 
of the United States to resell the 
Standard Brand line of PC’s and 


peripherals. 


APS. 
Mh APRN 
\ LEER ASRS. 
LY Sey) 
HK ROR ERE 


















SRE 


Why Our Products? 


Because we’re one of the largest Performance, features, and prices 
direct-mail companies, dealing in are what make us stand alone against ST, ANDAR 


computers and computer products, in our competition. 

the United States. 9 BRAND PRO D UCTS 
And with over five years in Sound Great? 

business, we have proven that our Contact us for further information. CompuAdd Corp. 

IBM® compatible computers and Telephone: 512-250-1489 12303-G Technology Blvd. 

products consistantly maintain the Ask for International Saless Austin, Texas 78727 U.S.A. 

high quality and great personal Telex: 763543 COMPUADD AUS 

support that you expect. TeleFax: 512-250-5760 


Quality Products e Aggressive Prices e Proven Support 
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BYTE editors offer hands-on views of new products. 





NEC MultiSpeed HD: A Best-Seller 
Gets a Big New Feature 


he NEC MultiSpeed certainly ranks as one of the most 

popular IBM PC-compatible laptop computers. The dual- 
processor speeds, twin 720K-byte floppy disk drives, super- 
twist LCD screen, and full-size keyboard of the original have 
been upgraded twice, first with an electroluminescent screen 
(the MultiSpeed EL) and now with a 20-megabyte internal 
hard disk drive. 

I had a chance to look at a preproduction sample of the 
MultiSpeed HD, and I found that the sum of the parts is a fast, 
highly usable, very portable computer. The hard disk drive 
is, of course, the most notable component in this version. 
According to the CORETEST, the 20-megabyte hard disk 
drive has an average seek time of 75.6 milliseconds and a data 
transfer rate of 260.3K bits per second. I’m a dedicated fan of 
hard disk drives, and I found this one to be fast enough to be 
well worth the cost in battery life. 

According to NEC, the nickel-cadmium battery in the 
MultiSpeed HD should power the machine for 4 to 6 hours if 
the screen backlighting and hard disk drive are not used; 2 to 
4 hours if the backlighting and hard disk drive are used 
occasionally (or if the backlighting is adjusted to a low 
intensity); and 1 to 2 hours if the backlighting is at full bright 
and the hard disk drive is accessed frequently. A full 
recharge of the battery (from a fully discharged state) takes 8 
hours. According to NEC, you can operate the computer 
from AC power without the battery in place. 

There will be slight cosmetic changes between the com- 
puter that I saw (and we photographed) and the final version 
shipped to purchasers. 

The MultiSpeed HD is bundled with MS-DOS version 3.2 
and the NEC set of memory-resident programs. The pop-up 
software includes a telecommunications program; notepad, 
filer, outliner, dialer, and setup software; and on-line help 
screens. You can disable the memory-resident software by 
using the Killpop program supplied with the computer. 

This promises to be a solid laptop computer, offering most 
of the functionality of a desktop turbo XT computer in a package 
that can be carried easily and used without an AC umbilical 





The Facts: 
NEC MultiSpeed HD 
$3695 


Software included: 
MS-DOS version 3.2; NEC pop-up software. 


NEC Home Electronics (U.S.A.) Inc. 
1255 Michael Dr. 

Wood Dale, IL 60191-1094 

(312) 910-1776 

Inquiry 852. 


cord. If I were planning to carry this computer a lot, I would 
definitely buy the optional carrying case ($99). The MultiSpeed 
HD does have a built-in handle, but the rather bulky AC adapter 
and numerous holes and slots in the plastic case of the computer 
cry out for a case to corral and protect the machine. 

—Curt Franklin 





GOfer: RAM-Resident Text Searcher 





i requently, I’ve got to find a block of text fast. Deadlines 
are approaching, and I have nothing for clues but a 

couple of key words. This is when GOfer, a pop-up text 

finder from Microlytics for MS-DOS machines, comes in very 
handy. 

After loading the program (it normally occupies 79K bytes 
of RAM, but you can load it to use more or less, or you can 
use it as a stand-alone package), I loaded XyWrite III Plus 
and called up GOfer. The search process starts at a window 
wherein you specify the text you want found by filling in one 
to eight blanks, each of which can take 20 characters. 


You don’t have to remember the exact word (or words) 
you’re hunting for; you just have to be close (case and spelling 
don’t have to match precisely). With the capability to fine- 
tune these searches, you can be very specific or you can play 
the old “sounds like” charades game. I sent GOfer after 
words I was sure were buried in some text file and after words 
that were similar. Each time, it came back with a hit. Search 
strategies can also be based on logical relationships. 

Before the program goes looking for text, you tell it where 
to look by specifying drives, paths, or subdirectories. If you’re 

continued 
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not sure where you want it to look, you can tell it to look at 

all the files on the disk. I sent GOfer into the jungle of my hard 
disk to see if, as Microlytics claims, there’s no limit to the 
number of files the program can search. 

The only times I ran into problems were when I missed a 
step in the procedure. It does take a few minutes to tell GOfer 
what you want it to look for and where you want it to look, 
but the program then whips through files in its search for text. 

When the program finds the word, it flashes the chunk of 
surrounding text on the screen, with the first letter of the 
searched word highlighted. (At the top of the screen are the 
name and the location of the file.) GOfer will then send the 
found text to a printer, to a disk file, or to another program. I 
was able to easily export snippets of text from my hard disk to 
Xy Write documents. 

I’ve also used GOfer to jump out of XyWrite and browse 
through disk files, which saved me from having to shut down 
the file I was in, calling up a suspect, and then storing it and 
calling back the document I was in. 


If you’re cursed with tons of text files but not blessed with 
great powers of recall, GOfer can save you from spending lots _ 
of time wandering in the wilds of your hard disk in search of 
that certain word. 

—D. Barker 





The Facts: 
GOfer 
$79.95 


Requirements: | 
IBM PC or compatible with 256K bytes of RAM, MS-DOS 
2.0 or higher, and one disk drive. 


Microlytics 

300 Main St. 

East Rochester, NY 14445 
(716) 377-0130 

Inquiry 853. 





The Transimage 1000: Versatile OCR in a Low-Cost Package 





he TransImage 1000 is a product that relieves you of the 

burden of deciding between high functionality and low 
cost. The package contains three components: the 
TransImage scanner, the TransImage controller board, and 
software to make it all work. The controller board gives the 
scanner its power. It is centered on a Motorola 68000 
processor and a series of custom logic chips. 

The custom chips contain the heart of the TransImage’s 
topological-recognition scheme. By using a topological- 
recognition algorithm, instead of the template-matching 
algorithm used by most low-cost optical-character-recognition 
scanners, the TransImage scanner is able to recognize a much 
broader range of typefaces, including typeset, italic, and 
kerned fonts, than most scanners available for less than 
$10,000. 

The scanner itself must have been designed with ergo- 
nomics in mind, as the scanning unit fit into my hand quite 
well. Six programmable keys on the top of the scanner, if 
programmed judiciously, can substantially reduce the number 
of times you must move between the scanner and the com- 
puter keyboard during input. 

An important design feature of the scanner is the set of 
broad rollers on the bottom of the unit. These rollers help keep 
the scanner moving in a straight line while scanning, increas- 
ing the accuracy of the scanning process. 
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The Facts: 
The TransImage 1000 
$2495 


Requirements: 
IBM PC, XT, AT, or compatible; MS-DOS 2.0 or higher. 


TransImage Corp. 

910 Benicia Ave. 
Sunnyvale, CA 94086-2887 
(408) 733-4111 

Inquiry 851. 


The software of the TransImage includes stand-alone and 
memory-resident programs. The stand-alone program lets you 
set exposure levels, practice with the scanner, and train the 
scanner to recognize new or confusing characters. The 
program is menu-driven, with rudimentary on-line help 
available. The memory-resident portion lets you choose among 
driver files that interface with applications programs. 
Interface files for a number of popular programs (including 
Lotus 1-2-3, WordStar, WordPerfect, and dBASE II) come 
with the scanner, and you can program interface programs for 
many other applications. 

I found the TransImage easy to use, although there was a 
marked increase in scanning accuracy as I became more prac- 
ticed in centering the scanner on a line and moving it 
smoothly and evenly across the page. In my tests, I was able to 
scan pages from BYTE and Fortune, several press releases 
and advertising brochures, and a tabloid newspaper. 

The TransImage was quite accurate, although it had 
trouble with multiple white spaces and very small, closely 
spaced type (TransImage recommends scanning text that is set 
between 8 and 14 points). I was impressed with its versatility 
and accuracy, especially compared to low-cost scanners that 
work only with typewritten, monospaced typefaces. 

—Curt Franklin 


continued 
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a registered trademark and GoldWor sis a registered trademark and 1-2-3 is a trademark of _ 
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The only software tool 
for FAMICOM 


FMC Adaptor-Il 





This is the key to debug the custom CPU FMC- 
2A03 of the FAMILY COMPUTER (Nintendo). 
All you need is this unit ! Then, you can debug 
and develop your software for the FAMICOM 
without much knowledge on hardware of the 
FAMICOM. 

This clever adaptor 
SOUND SUPPORT ! 


Think FMC Adaptor-Il if you are touching to 
FAMICOM |! 


CONTACT US TODAY ! 


 NPSuc 


Atten: Paul Kitaoka, Sales manager 

Mani Bldg., Shibuya, 37-10, Udagawa-cho, Shibuya-ku, 
Tokyo, 150 Japan. 

Phone: (03)466-5400 Fax: (03)466-5522 

Telex : J27832 NPS JAPAN 


Family computer is a trade mark of Nintendo. 


a 


can evaluate the famous 
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RuggedWriter 480: Hewlett- 
Packard’s Fast 24-pin Printer 





RuggedWriter 480 
$1695 


Options: 

Serial/HP-IB interface, $200; 
optional automatic sheet 
feeder, $250; optional font 
cartridge, $150. 


Hewlett-Packard 
3000 Hanover St. 
Palo Alto, CA 94304 
(415) 857-1501 
Inquiry 854. 


ewlett-Packard’s new RuggedWriter 480 dot-matrix 

printer has the highest throughput of the 16 24-pin printers 
BYTE has tested during the past year. On the five-page test 
document (described in the April 1987 BYTE on page 203), 
the $1695 unit achieved a draft throughput rate of 189 
characters per second and a near-letter-quality (NLQ) 
throughput of 143 cps. 

The closest competitors among units BYTE has tested are 
the C. Itoh C-815 Supra at 187 cps draft throughput and the 
Nissho NP-2410 at 104 cps NLQ throughput. Graphics 
throughput of the RuggedWriter was 726 cps; only two 24-pin 
units had a higher rating, the Fujitsu America DL 2600 (933 
cps) and the Nissho NP-2410 (833 cps). 

The subjective NLQ print quality of the unit was supe- 
rior—comparable to the best of the 24-pin units BYTE has 
tested—but the draft-quality rating was only average. 
Graphics quality was second only to JDL’s 850 EWS printer. 
The noise level of the printer was in the lower half of the 
group. For example, the NLQ noise level was 72 decibels. The 
other 24-pin units tested ranged from 68 dB to 78 dB (four 
were quieter, six were louder, and five had the same rating). 

The RuggedWriter is a wide-carriage printer and handles 
up to four-part forms. The unit has two paper-handling sys- 
tems built in: hand feed and fanfold tractor feed. An auto- 
matic cut-sheet feed tray is available for $250. A control panel 
makes it easy to switch between the three paper paths. 

If you select automatic sheet feed or hand feed while forms 
are loaded, the printer automatically retracts the fanfold paper 
from the platen without completely releasing it; when you re- 
select the fanfold path, the unit returns the fanfold paper to the 
platen area. Another important feature for office use is the 

continued 





Announcing 
the latest 
dBASE upgrade. 


top publishing packages like Xerox 
Ventura Publisher™ There are 
multi-dimensional arrays, for easier, 
more sophisticated memory 
variable management. And ON 
EVENT/SET EVENT commands 
for communications multitasking, 
like sorting a database while you 
receive a modem transmission. 

What about networking? 
With WordTech’s all new 
Networker Plus™ you can run 
Quicksilver compiled programs 
and dBASE III Plus™“on the same 
network, at the same time. 

That’s not all. Quicksilver lets 
f you can’t wait for a new version of dBASE to _ network users know who has data locked, and lets 








come out, you don’t have to. Because now, them send a message requesting its release. In 
there’s the Quicksilver™ Diamond Release. Acom- fact, users can send any message, including exact 
piler that gives the dBASE world what it’s been copies of screens, to anyone on the network. If 
waiting so long for. data has been changed, edit sensing lets you 


The next generation of the dBASE language. | know—it even tells you who changed it. And with 
Which shouldn’t be too surprising. After all, Quicksilver’s distributed processing feature you 


WordTech Systems has long been the leader in can send projects off to unused workstations. 
bringing improvements to dBASE. With features The Quicksilver Diamond Release runs on 
like the first true windowing. VALID. User De- DOS 3.1, and compatible networks. And it runs 
fined Functions. And true native code compiling, around $599. Your software store or computer 
for blazing speed. dealer has more information. Or give us a call. 

Now, with the Quicksilver Diamond Release, And see why this is the one dBASE upgrade 
dBASE has been expanded like never before. you'll be glad you waited for. 


New capabilities include a long list of extend- 
ed language features. Like a new GRAPH FORM 
command that lets you create graphs and charts 
from your data. Plus the ability to export graphs = 
and data to a format that works directly with desk- 
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WORDTECH SYSTEMS 


WordTech Systems, Inc. P.O. Box 1747, Orinda, CA 94563 (415) 254-0900 Fax: (415) 254-0288 Telex: 503599 


Not copy protected. Networker Plus is a trademark of WordTech Systems, Inc. Quicksilver is a trademark of Quicksilver Software, Inc. licensed to WordTech Systems, Inc. 
dBASE and dBASE III Plus are trademarks of Ashton-Tate. Xerox Ventura Publisher is a trademark of Xerox Corporation. 
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'SafeShin. 


Keyboard Protector 









OTE, 


Finally! A Keyboard Protector That: 


¢ PROTECTS CONTINUOUSLY - 24 HOURS A DAY - 
Against computer downtime due to liquid spills, dust, ashes, 
staples, paper clips and other environmental hazards. 


REMAINS IN PLACE during the operation of your keyboard. 
SafeSkin is precision molded to fit each key - like a “second skin.” 


EXCELLENT FEEL - The unique design eliminates any in- 
terference between adjacent keys, allowing smooth natural 
operation of your keyboard. 


SafeSkin IS VIRTUALLY TRANSPARENT - Keytops and 
side markings are clearly visible. In fact, SafeSkin is so clear, 
sometimes you may not know it’s there! 


DURABLE - LONG LASTING - SafeSkin is not a “throw- 
away” item. Many of our protectors have lasted over 3 years 
under continuous daily use, without failure. 


SafeSkin is available for most popular PC’s and portables including: 
IBM, APPLE, AT&T, COMPAQ, DEC, EPSON, KEY- 
TRONICS, NEC, TANDY, TOSHIBA, WANG, WYSE, 
ZENITH. Specify computer make and model. Send $29.95, Check 
or M.O., VISA & MC include exp. date. Dealer inquiries invited. 
Free brochure available. 


































Merritt Computer Products, Inc. 
4561 S. Westmoreland / Dallas, Texas 75237 / 214/339-0753 
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ability to tear off a form and resume printing at the top of the 
next form. 

Other front-panel controls include selection of NLQ, 
draft, and compressed typefaces. When an optional font 
cartridge ($150) is installed, the front-panel button also 
allows selection of four additional fonts or a downloaded font. 
The RuggedWriter comes with a 2K-byte input buffer; the 
font cartridge adds 16K bytes of additional buffer space. 

For software control, the RuggedWriter emulates an Epson 
LQ-1000; it also recognizes Hewlett-Packard’s printer control 
language. The standard printer comes with a parallel and 
serial interface. An optional serial/Hewlett-Packard Interface 
Bus (HP-IB) interface costs $200. 

—George A. Stewart 





Velan-2V: Video-Port Expander 


he Velan-2V video-port expander lets you connect two 
analog monitors to one analog video port. It works with 
the IBM PS/2 computers and VGA-compatible video cards. 

Setup and operation are easy. Simply disconnect the 
monitor from the video port. Connect the video port to the 
input port of the Velan-2V. (This cable is included with the 
unit.) Then plug the two analog monitors into the output1 and 
output2 analog ports of the Velan-2V. Flip on the power 
switch on the front panel, and both monitors can display the 
same picture. 

The unit contains active amplifiers for the red, blue, and 
green analog signals, with a 100-MHz bandwidth for no loss in 
resolution. This boost in video signal permits positioning the 
monitors up to 25 feet from the computer, using a standard 
cable, or up to 50 feet from the computer, using the optional 
low-loss video cables. 

I tested the unit on an IBM PS/2 Model 80 and on an IBM 
PC using a Sigma Designs Sigma VGA card. I used the IBM 
8513 and NEC MultiSync XL color monitors for the tests. 

On the Model 80, the unit performed flawlessly. Both 
monitors displayed the same screen with good color and 
resolution. It is possible to simultaneously use both a 
monochrome and a color monitor on a PS/2 computer with the 
Velan-2V. The Model 80 reads the ID bits of the monitor 
(lines 4, 11, and 12 on the video cable) and configures the 
output of the VGA port for that particular monitor. Network 
Technologies recommends that you attach the monitor with the 
lowest functionality to the output] port. Both monitors will 
then operate at the lowest common mode. 

When I ran the test on the Sigma VGA card, again both 
monitors operated correctly. The NEC MultiSync monitor had 
the advantage of adjusting itself to whatever mode the Sigma 
VGA card was in. The IBM 8513 monitor could operate only 
in its standard mode of 640 by 480 pixels. 

The Velan-2V is ideal for situations where a group of 
people need to see the output from one computer. 





—Stan Wszola 
The Facts: 
Velan-2V Options: 
$279 Low-loss video-extension 
cables: 25 feet, $70; 35 feet, 
Network Technologies Inc. $80; 50 feet, $90. 
19145 Elizabeth St. 


Aurora, OH 44202 
(800) 742-8324 
Inquiry 855. 
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How to process documents 
instead of words. 
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Ho hum, your word processor enables 
you to process words. But today, when 
you Te creating a wide range of business 
documents, you often have to process 
much more. Graphics, columns, tables, 
equations, etc. 

Lotus Manuscript® is a complete docu- 
ment creation system that can handle 


of today’s printing technology, from dot- 
matrix to laser, including PostScript® 
printers. 

Manuscript is designed to work on 
most IBM” PCs and compatibles* Its 
familiar 1-2-3 interface makes it easy to 
use. And our Manuscript evaluation kit 
makes it easy to try. For $10.00, you'll 





anything from a one-page memo to an i iad salle “Le get a presentation 
800-page manual. Manuscript can mix beh tp ei ane usbOE hare disk, working soft- 
text and graphics on the same page, it’s printed. Zoom capability lets you take ware, and a _ 
graphics from Lotus® 1-2-3? Symphony? a closer look at graphics and equations. tutorial manual. 
Freelance® Plus, and Graphwriter II? It To get your eval- 
can also import spreadsheets and charts, Manuscript’s Document Compare fea- uation kit, call 
plus diagrams and scanned images. ture highlights changes between revisions 1-800-345-1043 
With our Integrated Outliner you can for foolproof proof-reading. = and ask for demo 
collapse a document to navigate the out- Our powerful Print Formatter gives you kit YB-1450. 
line, or move any size section with justa control over the look of your document, 
few keystrokes. from position and size of graphics, to fonts, 
You can globally format an entire Man- _ point sizes and more. 





Lotus Manuscript 


© 1988 Lotus Development Corporation. All rights reserved. Lotus, Lotus Manuscript, 1-2-3, Symphony, Freelance and Graphwriter II are registered trademarks of Lotus Development Corporation. 
Postscript is a registered trademark of Adobe Systems, Inc. IBM is a registered trademark of International Business Machines. *Manuscript and Manuscript Evaluation Kit require 512K and a hard disk. 


uscript document, or format by sections. Manuscript also takes full advantage 
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KADAK’s 
engineers bring 
years of practical real-time 

experience to this mature 


MULTI-TASKING SYSTEM 


(version 2.0) 
for the IBM® PC, PC/XT and PC/AT 


@ Intertask message 
passing 

™@ Dynamic operations: 
- task create/delete 
- task priorities 
- memory allocation 

@ Event Manager 

@ Semaphore Manager 


No royalties 

IBM PC DOS® support 
C language support 
Preemptive scheduler 
Time slicing available 
Source code of the 

C interface and device 
drivers is included 


AMX 86™ operates on any 8086/88, 80186/88, 80286 system. 


KADAK Products Ltd. 
206-1847 W. Broadway 
Vancouver, B.C., Canada 
V6J 1Y5 

> | Telephone: (604) 734-2796 
AHF telex: 04-55670 


Demo package $25 US 
Manual only $75 US 


AMX 86 system $2195 US 
(shipping/handling extra) 





Also available for 8080, Z80, 68000 


Laptop & IBM PS/2 Users: 


The solution to bridge the gap between your 5% & 
344 inch drives. 

“It's a steal. It allows you to use your favorite DOS 
Shell for selective file transfer and it even lets you 
use your PC's peripherals from your laptop... In 
short: An exceptionally fast and functional transfer 
utility... The Brooklyn Bridge is the perfect solution 
for people who use a laptop almost exclusively as a 
portable machine that travels from PC to PC. It’s 
terrific!’ — Howard Marks, PC Magazine, July 1987* 


Rated as one Hl the best of the best utilities 
eae vorak. 
his is one of those rare programs that you enjoy 
the minute you take it out of the box, especially when 
. Excellent 


you discover that a cable is included. . 
product.” — PC Magazine, June 23, 1987* 


End users are “sold on Brooklyn Bridge. . 

Dvorak is certainly correct in describing White Crane 

Systems’ Brooklyn Bridge as ‘Fabulous . 

love it.” —G. Schochet, Letter to the Editor, PC 
May12,1987*# 


Magazine, May 12, 1987* 


PS/2 users: The Brooklyn Bridge allows data transfer 
and drive access in either direction so you may also 
transfer your data back to your 54% inch PC. 


Priced at $129.95, call White 
6889 Peachtree ind. Crane Systems to ‘order or 

for more information. 
Boulevard a, 


*Reprinted from PC Magazine, 
copyright 1987 Ziff 
Communications Company 


WHITE CRANE 
SYSTEMS 


404-394-3119 
Suite 151 


WHITE CRANE 


Norcross, Georgia 


30092 
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Book One: Interactive Authoring 


'Z ook One helps you create interactive presentations by 
combining color pictures, sound, text, and animation 
using the model of a book to organize your work. You place 
elements on a page, combine these pages into chapters, and the 
chapters into a book. Book One currently works only on the 
EGA and CGA. It also can use either the keyboard or a 
Microsoft-compatible mouse. 

More than 40 fonts are supplied, as well as a font editor for 
creating your own. There are four graphics modes: A, B, E, 
and P. If you have a CGA, you can use modes A, B, and P. 
Modes A and B are the low-resolution 4-color and high- 
resolution monochrome modes of the CGA. Mode P displays 


the top or bottom of a page, using a 400- by 200-pixel 


resolution. If you have an EGA, you can use mode E, which 
is the 16-color, 640- by 350-pixel resolution of the EGA. 

The graphics elements consist of circles, boxes, sketches, 
fill patterns, and graphics fonts. You can also pull in digitized 
pictures. 

The program’s animation features let you manually move 
objects by specifying the steps for drawing, removing, and 
drawing the object again in another position, or you can have 
Book One animate the object by specifying a starting and an 
ending position. With sketch animation, given two sketches, 
each with the same number of dots, Book One will animate the 
transformation of one into the other. Font animation takes a 
series of small predefined pictures that can be displayed at high 
speed to create the illusion of motion. Sound elements are 
entered as a four-element string consisting of the note, the 
octave, note lengths, and rests. Book One provides com- 
mands for controlling the flow of the program and waiting for 
user input. 

You need not be a programmer to use Book One, but it was 
difficult to navigate through its features. The user interface 
consists of 55 icons divided over three menus, and submenus 
are associated with many of these icons. In theory, you must 
memorize 11 symbols from which the icons are constructed. 
However, I found the sheer number of icons overwhelming, 
and often it was not obvious how they worked together. 

The documentation, which consists of an introductory 
guide, an advanced guide, and a reference manual, is not well 
organized. In the introductory guide, the directions for using 
the fill command neglect to say that you must choose a border 
color to stop the fill in graphics modes A and E. Otherwise, 
the fill covers the whole screen. The reference guide contained 
this information. 

I found the demonstrations included with Book One slow 
and unexciting, and the sound effects accompanying them were 
annoying. In all fairness, I think the performance is limited 
by the hardware it’s running on. (I used a Compaq 386 with an 
EGA.) But if you want build animated presentations on an 
IBM PC, XT, or AT, Book One is certainly easier to use than 
a general programming language. 


—Eva White 
The Facts: 
Book One Requirements: 
$295 IBM PC, XT, or AT with 
512K bytes of RAM, an EGA 
Paralax Software Publishers or CGA, and a high-density 


2550 Ninth St. 
Berkeley, CA 94710 
(415) 848-9898 
Inquiry 856. 


floppy disk drive and a hard 
disk drive or two high-density 
floppy disk drives. 


continued 





... ABOUT ANALYZING 
YOUR D AT. ‘A You might be spreading your 
e spreadsheet a little too thin. Or 

maybe you're starting from scratch. But if you're serious 
about data analysis, you're ready for SPSS/PC+” —a full 
software family that brings you eight high-powered ways 
to complete any data analysis task. 

Enter it. SPSS Data Entry II” is a fully integrated data 
entry, cleaning and editing tool. 

Analyze it. The SPSS/PC+ base package provides a 
powerful array of statistical and reporting procedures. 

Picture it. SPSS/PC+ Graph-in-the-Box™ featuring New 
England Softwares Graph-in-the-Box” offers full color 
“snapshot” graphics. 

Examine it. SPSS/PC+ Advanced Statistics™ lets you 
get more serious with your data. 

Predict it. SPSS/PC+ Trends”—our latest option—is the 
complete time series analysis/forecasting tool. 

Table it. SPSS/PC+ Tables” produces presentation- 
ready tables instantly. 


SPSS inc. 
SPSS/PC+ runs on IBM PC/XT/ATs with hard disk. Contact SPSS Inc. for compatible mi 
SPSS/PC+ Trends, SPSS/PC+ Tables, SPSS/PC+ Graphics and SPSS/PC+ i 
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Chart it. SPSS/PC+ Graphics” featuring Microsoft® 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping” featuring MAP-MASTER™ 
Creates maps where vast amounts of data can be sum- 
marized and presented in one, simple picture. 

OPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. While specially tailored customer 
support is available through the VALUE PLUS” plan. And 
SPSS now offers a SPSS/PC+ version for Novell LANs. 

So if you're serious about data analysis, step up to 
SPSS/PC-+. For details, contact our Marketing 


Department. C ALL 1 /3]12 /329-3315 


SPSS Inc. ¢ 444 North Michigan Avenue, Suite 3000 ¢ Chicago, Illinois 60611 
in Europe: SPSS Europe BW. « PO. Box 115 * 4200 AC Gorinchem, The Netherlands « Telephone: + 31183036711 * TWX: 21019 
microcomputers, SPSS/PC+ , SPSS Data Entry Il, SPSS/PC+ Graph-in-the-Box, SPSS/PC+ Advanced Statistics, 


Mapping are trademarks of SPSS Inc. VALUE PLUS is a trademark of SPSS Inc. Chart and Microsoft are trademarks 
Microsoft Corporation. MAP-MASTER is a trademark of Ashton-Tate. Graph-in-the-Box is a trademark of New England Software, Inc. 


© 1987, SPSS Inc. 
JANUARY 1988 > BYTE 105 





Circle 64 on Reader Service Card 


CUP ARG) );13 


POWER SUPPLIES 


UNINTERRUPTIBLE SUPPLY 


The SENDON UPS-300W, UPS-400W and the UPS-800W provide high effi- 
ciency (85%), reliable battery back-up power protection for systems of all 
sizes. Made with internal leak-proof gel cells for safe office use. These 
units are the most reliable we have found, and we recommend them. 
UPS-300W ...$295.00 

UPS-400W ...$379.95 


1. High efficiency 

2. Internal NO-SPILL batt 

3. Audible power loss = 
4. Fast transfer time 

5. # outlet sockets 

6. Transient filtering 
Dealers 

welcome... ASK 


ASTEC 200W AT 
SUPPLY $129.95 


We sell the ASTEC AT power supples 

WS because they are 100% good reli- 

Ss able units. With full FCC, UL and 
CSA approvals so you know they are good. After all why put a few thousand 
dollars of good USA made stuff on one of those EL-CHEAPO power supplies 
you see for a bit less money. Most of those have no +12V regulation, so they 
fry hard drives all the time. And the warranty is no good because it won't 
replace what was burned up. All they will do is give you another dog so you 
can burn up some more good stuff. 


KEYTRONICS RT-101 KEYBOARD 


100% AT/XT compatible 


Warranty 


S$ RT-101 keyboard are similar to 
those for selling the ASTEC power supply and the AT TAK-286 mother board. 
NO-ONE was ever burned by good quality merchandise. What can we say? 
Keytronics is the acknowledged world leader in keyboards. They run 
forever, they feel very good, they look very good, and they are only slightly 
more money than the TAIWAN junkies. Why is this?? KEYTRONICS has a 
robot plant so their labour cost is as low as Taiwan's, the only extra is good 
parts. And they are like good eats...no indigestion, have a nice meal. 


AT SYSTEM KITS 


DELUXE AT KIT...$999.95 


Our AT system kits are made with the famous ATTAK-286 motherboard. What 
a deal. We send you our ASTEC-200W power supply, a nice FLIP-TOP AT case, 
an ATTAK-286 motherboard with 512K of RAM, a OTC hard/floppy drive con- 
troller, a PANASONIC 1.2M drive, and a KEYTRONICS RT-101 keyboard. This 
means you can have a full AT compatible system at a very low price. 


STANDARD AT KIT...$799.95 


We also have a lower cost kit for those of you who need to save as much money 
as possible. The only change is the keyboard will be a BTC 5060, the drive 
controller is 360/1.2 floppy only controller, and with zero K RAM on board. 


BASIC AT KIT...$599.95 


And for those who want just the basics we have the basic AT kit. Just an 
ATTAK-286 motherboard, an ASTEC-200W Power Supply, and a great AT Flip- 


Top case. Ten MHZ option, add $99.95 to above prices on each ki 


. XTSYSTEM KITS 


COMPLETE 8MHZ XT TURBO KIT...$599.95 


e Flip-top case RS © 2 Panasonic drives 
e 150W Power Supply A Video card Cir/mono 

e Clock/cal/ser/par ports 
© 8Mhz Turbo with 640K & © 10 diskettes software 


e Drivecard &Cable e Full assembly manual 


BARE BONES 8MHZ KIT...$249.00 


All the above kits are made with good quality parts and are warranted for 30 
days. The manual is very good and anyone can make a kit in an hour or less. 
Kit builders assume full responsibility for obtaining FCC approval for 
finished kits. 


IBM PERIPHERALS 


NEW MULTI 1/0 + VIDEO CARD, MAKES A SINGLE CARD XT $139.95 
A great new card with Drives, Clock, Ser, Par, Game, + Video (RGB/TTL. Hercules) 
NEW SHORT VIDEO + PRINTER CARD $74.95 4.77/12Mhz, with printer. 
Hercules or RGB (specify), both same price. 

NEW BABY AT MOTHERBOARD 6-10MHZ 

XT size. Holds 1 MB, all AT slots, AWARD BIOS. Fits XT case. 
BABY AT FLIP-TOP CASE + POWER SUPPLY 

“MAC” look, 14” wide for small footprint, A 


© 5160 AT/XT Keyboard w 


95 

All M0 attr, 2 ser, (1 opt), Par, Clock, Cal, Game Drive, all you need for 2 card system. 

NEW ENHANCED GRAPHIC ADAPTOR $249.35 

LSI design with full EGA AND HERCULES compatibility. 

Color graphics $59.95 

© Multifunction/RAM .. $79.95 
$34.95 


© RS-232 


Mono Graphics + Pr. . . . . $69.95 
0 $84 


Sranesteawe GALL TOLLFREE 


BATAVIA, NY 14020 USA 
TEL: 716-343-6133 
FAX: 716-343-9912 


Hayes compatible MODEM 


1-800-431-9008 f= 





INTERNAL MODEM FOR XT AT 386 


300 1200 S$ 
69 6139 


(Auto dial, auto answer, w ph 
& line jack) 


ORIN SO SUS) for XT/AT, Apple, 


Commodore, Atari, etc. 

*Fully Hayes compatible 

“Auto dial, auto answer 
with 8 LED, 

Speaker, Dip switch, 


aluminum Case. $8 
300 1200 9 
300 1200 2100%R: 1 5O 


7 DAYS MONEY BACK 





(less $15 for modems & $50 for computers 





FCC approved 


as restocking & Shipping 
mm | 9 SDS 


* 80286 6/10 MHz hardware switch. 


512K memory, expandable to 1 MB. 
“84 keybas keyboard, 180 watt supply 


“Mono-graphic card w. printer port 


* 360/1.2 MB control card 


(No drive & no monitor $299 
TURBO 10 MHz XT 


*4.77-10 MHz w. 256K Memory, 
expandable to 640K 


*Mono graphic card w. printer port 


* 360 K floppy control card 


(No drive & no monitor included) 


FOSTER TECHNOLOGY INC. 





#3, 810 Peace Portal, Blaine, Wa 98230 


Phone: (206) 332-5081 


IN CANADA: 343 Railway, Vancouver, B.C. V6A 1A4 
Phone: (604) 684-2368 (Add 16% for Canadian orders) 
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Surpass: 1-2-3 Superset 


ny urpass is a powerful new program that’s a worthy 
competitor to Quattro, Excel, PlanPerfect, and similar 
spreadsheets that challenge the dominance of Lotus 1-2-3. 

Instead of being a clone, Surpass is a functional superset of 
1-2-3. Thus, all your current Lotus worksheets, macros, and 
learned keystroke sequences should work with Surpass. (We 
tested a late beta version and found no incompatibilities. ) 

The added commands and functions are what really make 
Surpass stand out. For example, you can have up to 32 
different spreadsheets open and at least partially in view at 
any time (via overlapping windows). Of course, only the three 
or four windows ‘“‘on top” will be large enough and visible 
enough to work on. But you can access other open spreadsheet 
windows with as few as four keystrokes. (The total number of 
spreadsheets you actually can open depends on the size of the 
spreadsheets and available memory. Surpass requires at least 
512K bytes of RAM and can use up to 8 megabytes of Lotus/ 
Intel/Microsoft Expanded Memory Specification 
[LIM/EMS] memory.) 

Having multiple spreadsheets on-screen makes it easy to 
use Surpass’s slick “‘hot link” feature: You can link any cell or 
range of cells to any others simply by opening the appropriate 
spreadsheet window and using familiar, Lotus-like commands. 
(You can also link to nonopened spreadsheets.) Once linked, 
changes in one spreadsheet automatically force recalculations 
of all other spreadsheets in the linked chain. 

Fortunately, Surpass is intelligent about recalculations: 
You can choose to have them proceed in the background, or 
you can select “dependency recalc,” in which only the cells 
affected by the new data are recalculated. 

If you’ve ever struggled with 1-2-3’s column-width 
settings, you’ll like Surpass’s automatic column-width sizing: 
With this option, the columns automatically adjust 
themselves to fit your largest numbers. 

Surpass has a built-in macro recorder, and you can store 
macros in “libraries” accessible from any worksheet. Its Undo 
command works just as you’d expect it to. Surpass supports 
Lotus-style graphics, but with the extra eye appeal of a third 
dimension (the third dimension does not convey information, 
but just gives a more polished look). 

Surpass also has a “find” feature that makes it easy to 
locate any numeric or alphabetic string in any worksheet. 
Also, it comes with a point-and-shoot “visual file manager” 
that lets you select files from anywhere on your disk without 
having to type long path names. 

Surpass has something else going for it: Seymour 
Rubenstein. His name may not be a household word, but you 
have heard of the last major product he was associated with: 
WordStar. It’s too soon to say whether or not Surpass will 
become the ‘“‘WordStar of spreadsheets,”’ but if you need a 
spreadsheet program that offers enhancements over 1-2-3 
without sacrificing compatibility, Surpass is worth a look. 








—Fred Langa 
The Facts: 
Surpass Requirements: 
$495 IBM PC, XT, AT, or PS/2 


with a 1.5-megabyte hard 


Surpass Software Systems disk drive, 512K bytes of 


14 Commercial Blvd. RAM, and DOS 2.1 or 
Suite 131 higher. Supports all current 
Novato, CA 94949 graphics standards and a 
(415) 382-8840 — math coprocessor. 

Inquiry 857. 


How to tell the difference 


— between DESQview'20 and 
any other environment. 


Gceecting DESQview, 
the environment of 1—Lotus-1-2-3-5BGK-EGA 
choice, can give you the [ii mecaeeintieh eM M lle 
productivity and power 
you crave, without the 
loss of your old pro- 
grams and hardware. 

If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi- 
cate with or process- 
in-background, yet still 
have the need to keep 
in place your favorite 
PC(8088, 8086, 80286 
or 80386), DESQview 

is the “proven true” 
multitasking, multi- 
windowing environ- 
ment for you. Best of all, DESQview 2.0 is here now, 
with all the money saving, time saving, and productiv- 
ity features that others can only promise for the all- 
too-distant future. 

And with DESQview’s new graphics enhancements 
for Hercules, CGA, EGA, and VGA, Version 2.0 still 
offers the same award winning and pioneering fea- 
tures for programs that earned DESQview its leader- 
ship, only now you can also run desktop publishing 


NCR CORP ——ABASE—111—Plus 
DIGITAL EQ 


GENERAL MT 


GREAT ATLA 


2—Vertura—Pub 


programs, CAD programs, even GEM-™ Topview-™ and 


Microsoft Windows-™ specific programs. In some cases 
you ll add as little as 10-40K to your system overhead. 
Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmer’s interface capabil- 
ity. No wonder that over the years, and especially in 
recent months, DESQview, and now 
DESQview 2.0 have earned extrava- 
gant praise from some of the most 
respected magazines in the industry. 

“Product of the Year” by readers 
vote in InfoWorld. 

“Best PC Environment” by popu- 
lar vote at Comdex Fall in PC Tech 
Journal's “System Builder” Contest. 

“—T wouldn't want to run an IBM 
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po==In-a-Vision 


Bishi 





One picture is worth a thousand promises. 


or compatible 
computer without 
DESQview’—Info- 
World, Michael Miller. 
“A colossus among 
windowing environ- 
ments”... “will run 
almost anything’—PC 
Week, Marvin Bryan. 
“Windows, prom- 
ises, but DESQview 
delivers’—MICRO- 
TIMES, Birell Walsh. 
No other environ- 
ment has consistently 
pioneered features, open- 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi- 
bilities are endless with 
DESQview 2.0. 
Attention Programmers: For more information 
about Quarterdeck’s API, and future 386 program 
extensions, call us today. 


SYSTEM REQUIREMENTS 

IBM Personal Computer and 100% compatibles (with 8086, 8088, 80286 or 80386 
processors) with monochrome or color display; IBM Personal System/2* Memory: 640K 
recommended; for DESQview itself 0-145K * Expanded Memory (Optional): expanded 
memory boards compatible with the Intel AboveBoard; enhanced expanded memory 
boards compatible with the AST RAMpage: Disk: Two diskette drives or one diskette 
drive and a hard disk» Graphics Card (Optional): Hercules, IBM Color/Graphics (CGA), 
IBM Enhanced Graphics (EGA), IBM Personal System/2 Advanced Graphics (VGA) ° 
Mouse (Optional): Mouse Systems, Microsoft and compatibles* Modem for Auto-Dialer 
(Optional): Hayes or Compatible » Operating System: PC-DOS 2.0-3.3; MS-DOS2.0-3.2 « 
Software: Most PC-DOS and MS-DOS application programs; programs specific to 
TopView 1.1, GEM 1.1 and Microsoft Windows 1.03* Media: DESQview 2.0 is available 
on either 54” or 34%" floppy diskettes 





| Rush me DESQview 2.0! Today! 
No. of Co 








BYTE 1/88 
Retail Price ea. Total 


ies Media 312"/54" Product 
DESQview 2.0 
















| Shipping & Handling USA $ 5.00 | 
Outside USA | $ 10.00 
Sales Tax (CA residents) 6.5% cas 









| Payment: [)Visa [JMC CLJAMEX [)Check 





Amount 

Enclosed 
Credit Card: Valid Since ______/ BO te Ps 
Card Number: | 
Credit Card Name 
Shipping Address | 
CA a State ZIP Telephone —________ 





Mail to: Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405. 
NOTE: If you own DESQview call us for a special upgrade offer, or send in your DESQview 
registration card. AST Special Edition users included. 








Quarterdeck Office Systems * 150 Pico Boulevard, Santa Monica, CA 90405 ¢ (213) 392-9851 


DESQview is a trademark of Quarterdeck Office Systems. AboveBoard is a trademark of Intel Corporation. Hayes is a trademark of Hayes MicroComputer Products Inc. IBM, PC, Personal System/2 and TopView are 
trademarks of International Business Machines Corporation. Microsoft Windows and MS are registered trademarks of Microsoft Corporation. Mouse Systems is a trademark of Metagraphics/Mouse Systems. RAMpage 
is a trademark of AST Research, Inc. GEM is a trademark of Digital Research. Hercules is a trademark of Hercules. 
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This ad is for people who 


don’t know where to find Smalitalk. 





Or why. 


Today, the single most important emerging software technology 


is OOPS, object-oriented programming. It’s destined to dramatically 
change the way you use your personal computer. 
You'll find it doing things you never expected. 


And by people you never suspected. 


In an emergency room in 
Vancouver, it’s saving lives 


through animation. 

What if a medical textbook could come to life? What 
if it could show the effects emergency treatment might 
have on patients? And do tt all through moving pic- 
tures? These thoughts led Folkstone Design, Edge 
Training & Consulting, and Inform Software in 
Vancouver, B.C., to create the first animated, inter- 
active textbook for emergency room technicians and 
in-training paramedics. They found Smalltalk/V 
could easily facilitate a combination of text, color 
graphics and animation to illustrate various 
physical processes and the results of 

medical intervention. 






























At the UCLA Medical 
Center, it sees 
patients before the 


doctor does. 


Mike McCoy, M.D., at the UCLA Medical 
Center, found that he could easily interface 
Smalltalk/V with dBASEIII and Post- 
Script. His application, now in use at 
the Clinic, turns a functional status 
questionnaire on each new patient into 
a laser printed, advisary analysis for 
the doctor to review prior to seeing the 
patient.A program like this would 
normally take a specialist months to 
produce. It took Dr. McCoy less than 
100 hours with 
Smalltalk/ V. 





It’s working on 


Florida’s freeways. 


Running on IBM’ new PS/2, a Smalltalk/V application 
developed by Greiner Engineering’s Mike Rice, lets high- 
way engineers create highly sophisticated graphic analyses 
of any proposed reconstruction. So now, instead of having 
to deal with a gridlock of Federal and State regulations, 
engineering specifications and endless calculations, an 
engineer can quickly explore alternative design strategies 
using a mouse, windows and VGA color graphics. 


Smalltalk/V requires DOS and 512K RAM on IBM PC/AT/PS or compatibles and a CGA, 

EGA, Toshiba T3100, Hercules, or AT&T 6300 gra hic controller. A Microsoft or compatible 
mouse is recommended. Not copy protected. dBASEII, PostScript and PS/2 are trademarks of 

Ashton-Tate, Adobe Systems and International Business Machines Corporation respectively. 













You can find it in space. 
On a project commissioned by NASA, Dr, Christine Mitchell 
at the Georgia Institute of Technology, chose to use 
Smalltalk/V as an integral part of a new man-machine 
interface. The application, written in Smalltalk, continually 
monitors the commands of the Satellite Network Operator, 
the state-of-the-network and the overall mission plans. 

To NASA, Smalltalk/V means 
real-time. Real OOPS. Real results. 
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It’s tracking 
white-tail deer on 
the Barrier Islands 

of Georgia. 


Dr Lee Graham, a National Park Service 
ecologist chose Smalltalk/V to write an appli- 








cation to helb manage the white-tail deer popu- 
lation on the Barner Islands of Georgia. Dr. Graham 
found that Smalltalk/V, with its visual interface and 
class structure, 1s a perfect tool to graphically simulate 
the complex, ecological interactions of natural systems. 


What thousands of people 


have found is OOPS. 
Object-Oriented Programming (OOPS) 
is programming by defining objects, 
their inter-relationships and their 
behavior. Objects can represent both 
real-world entities like people, places, 
or things. They can also represent 
useful abstractions such as stacks, 
sets and rectangles. 

OOPS models the 
way you think and the 
way things really are. It 
lets you solve problems 
by breaking them down 
into easily handled 
sub-problems and their 
inter-relationships. The 
solutions you come up 
with can be re-used to 
solve new problems. 
Ultimately, OOPS makes 
programming a simple, 
logical process of building on the 
work of others. 


Why thousands more 

are finding their way to 
Smallitalk/V. 

First of all, Smalltalk/V makes OOPS 
€a 





Sy. 
It’s also fast. In fact, it’s the fastest 
OOPS programming available on a PC. 
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It’s making headlines in Arizona. 
When Digital Composition Systems sat down to build an 
electronic typesetting system, they had three major requirements. 
It had to have the most advanced user interface. It had to be fast. 
And, it had to be able to turn untrained personnel into high quality 
typographers. Of all the languages in the world, they chose Small- 


talk/V. The result is the Signature Series, recognized and reviewed 
by The Seybold Report. It's now marketed by Digital Composition 
Systems and one of the largest digital typesetting firms in the 


And it’s easy to learn. It comes 
complete with a tutorial that’s the 
best introduction to OOPS available. 

Smalltalk/V also has a few other 
features worth noting. Like a user- 
extendable, open ended environment. 
Source code with browser windows 
for easy access and modification. 

A huge toolkit of classes and objects 
for building a variety of applications. 
A sophisticated source-level debugger. 
Object-oriented Prolog integrated 
with the Smalltalk environment. And 
bit-mapped graphics with bit and 
form editors, just to name a few. 

Then, there’s its unbelievable 
price of only $99.95. (Optional appli- 
cation packs at $49.95 include 
Communications, EGA/VGA Color 
and Goodies.) 

And it has a 60 day, money-back 
guarantee. 

With all this to offer, it probably 
won't come as a surprise to you 
that more people are solving more 
problems with Smalltalk/V than 
any other OOPS. 

See your nearest dealer 
today for your own Small- 
talk/V. Or, order it direct 
with MasterCard or Visa 
at (800) 922-8255. 


*Now that you've found us, write us. Tellus some of the _ 
great things you’re doing with Smalltalk/V. You could be in our next ad. 


world, Varityper AM International. 


Or, write to Digitalk, Inc., 9841 Airport 
Blvd., Los Angeles, CA 90045. Then 
discover all the great things you can 
do with your PC and Smalltalk/V. 
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Introducing UniLab 8620 analyzer -emulator with InSight. 


m= There’s nothing like InSight™ A feature 
of the new 8620 that lets you actually watch 
your program go through its paces. So you’ 
can debug faster. And speed up microprocessor 
development. For demanding applications like 
the automotive controller shown. 


= Anexciting industry first, InSight blends 
analyzer/emulator techniques to give you 
continuous, real time monitoring of key pro- 
cessor functions. See changing register contents, 
1/0 lines, ports, user-defined memory win- 
dows. With your own labels. And all at once. 
Interactively. 

Without stopping 

your program. 


Fuel Injection Controller. 
This display shows the values held in 
registers and selected nenory locations. 
Displayis updated 5S times/sec. 
PeSS 
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m InSight is made possible by the 8620's 
advanced bus state analyzer, its 2730-bus-cycle 
trace buffer, and a new high-speed parallel 
interface that eliminates RS-232 bottlenecks. 


= = The fast interface also speeds data 
throughput. From your hard drive, you can 
load a 64K program into emulation memory 
in five seconds. 


= On top of that, you get a new, crystal- 
controlled 1 usec clock for super precise 
event timing. 
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= Computer integrated instruments from 
Orion prove debugging needn't be costly or 
tedious. For more than 150 processors. Like all 
our analyzer-emulators, the 8620 debugs by 
symptom. Via advanced truth table triggering. 
Always included is enough breakpointing 

and single stepping (now faster than ever) 

to assure optimum efficiency. We even provide 
a stimulus generator and built-in EPROM 
programmer to help finish the job. 


= Get serious about price/performance. 
Save big on design, test, and support costs. 
UniLab 8620 analyzer- emulator. 


= ~=Look into it. 
Toll free: 800/245-8500. In CA: 415/361-8883. 
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Computer Integrated Instrumentation 
702 Marshall Street, Redwood City, CA 94063 
Telex: 530942 


*InSight is a trademark of Orion Instruments, Inc. 
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SQL Database 
Management Systems 


Richard Finkelstein and Fabian Pascal 


Everybody seems to be talking 
about SQL (Structured Query 
Language) for relational data- 
base management systems 
(RDBMSes). But even though 
most major database suppliers 
have announced future support 
of SQL in their products, only a half- 
dozen database software packages for the 
IBM PC or PC AT currently claim to use 
SQL: Informix-SQL, Ingres for PCs, Or- 
acle, SQLBase, XDB II, and XQL. 

The major strength of SQL is that it 
deals with sets of data. In fact, SQL is de- 
fined by relational mathematics—the 
very base of relational databases. It there- 
fore needs no new constructs to solve any 
database management problem. More- 
over, the nature of SQL lets you simply 
tell the RDBMS “what” you want done 
without having to tell it “how.” Also, 
SQL offers a standard (as defined by 
ANSI and IBM) method to query very 
large databases and exchange data with 
mainframes. , 

The problem is that SQL has created a 
lot of confusion. At the heart of this con- 
fusion is the standards issue. Based on 
IBM’s Database 2 (DB2) mainframe 
product, ANSI defined two levels of 
SQL: Level 1, which is a rudimentary 
definition, and Level 2, which is more 
comprehensive. 

All implementations but XQL come 
close to matching Level 2 and then go be- 
yond that by offering several enhance- 
ments. Also, the way in which the query 
optimizer is implemented can greatly af- 
fect the performance of the database. 
[Editor’s note: See ‘Fast Data Access”’ 
by Jonathan Robie on page 243. ] 


Informix-SQL 

Informix-SQL 2.0 ($795) from Informix 
Software has three major components: an 
interactive SQL capability, an applica- 
tion development tool (Perform), and a 
report writer (Ace). It requires an IBM 
PC, PC AT, or compatible with a hard 
disk drive, 640K bytes of RAM, and 
DOS 2.1 or higher. 


A look at the six 


packages for the IBM PC or PC AT 


that now use SQL 





The interactive portion of the package 
lets you enter an SQL query, store it, re- 
trieve a previously stored query, and exe- 
cute a query. Results are displayed on the 
screen, and you can then scroll forward 
through them. Options to change data- 
bases, create tables, execute queries, and 
so forth are displayed at the top of the 
screen. 

Perform lets you develop screens to 
maintain the tables in the database. It is 
composed of nonprocedural commands 
that describe the screen, specify editing 
criteria for the fields, and permit some 
basic assignment and arithmetic com- 
mands to manipulate screen data. 

Ace has a similar architecture, com- 
posed of nonprocedural commands that 
describe the report layout and the data 
items that appear on the report. 

Unfortunately, Perform and Ace do 
not use SQL. To compensate for this, In- 
formix Software developed Informix- 





Informix-SQL 
Ingres for PCs 
Oracle 
SQLBase 
XDB II 
XQL 


4GL 1.0 ($995). Its purpose is 
to provide an application devel- 
oper with a fully functional de- 
velopment tool that can access 
databases using SQL. Develop- 
ers can retrieve, update, and in- 
sert sets of rows with SQL. 

You can also use SQL to provide so- 
phisticated, yet concise, editing logic. In- 
formix-4GL contains a full complement 
of statistical functions, string-manipula- 
tion commands, and array-handling ca- 


_ pabilities. It also contains basic assign- 


ment and looping constructs. 
Informix-4GL doesn’t have a screen 
painter, which could be a time-saver dur- 
ing the screen-design process. Informix- 
4GL is portable to a wide variety of plat- 
forms, including many Unix machines 
and DEC’s VMS operating system. 
Informix-SQL 2.1 and Informix-4GL 
1.1, which feature improved perfor- 
mance characteristics, are now available. 
Informix offers two types of network 
architectures. It can support local-area 
networks (LANs) (e.g., Novell, PC Net- 
work, and IBM’s Token-Ring) by having 
Informix software at each workstation ac- 
cess a database residing on a file server. 
If a system can use a Unix system as a 
database server, Informix offers an alter- 
native requester/server network called 
StarLAN, which places one copy of the 
Informix database manager on a central 
Unix node. Applications built using In- 
formix-SQL or Informix-4GL access all 
database information through this central 
continued 


Richard Finkelstein is a senior consultant 
with Codd and Date Consulting Group 
(25 East Washington St. , Suite 1500, Chi- 
cago, IL 60602) and author of the upcom- 
ing book Using SQL on the PC, to be 
published by Howard W. Sams. 

Fabian Pascal (2950 Van Ness St. NW, 
#524, Washington, DC 20008) is an inde- 
pendent consultant specializing in SQL 
DBMsSes. He has published a report con- 
cerning optimizers and performance for 
SQL PC database products. 
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Because Oracle 5.1 
mimics mainframe 
versions, it requires 

1 megabyte of extended 
memory. 





node, while executing their program 
logic on the local IBM PC workstations. 
This type of system provides better recov- 
ery, locking, and security than a file- 
server approach, while reducing network 
traffic for increased performance. 

Recently, Informix introduced a high- 
performance database server called 
Turbo. Besides increasing performance 
even further, Turbo has better concur- 
rency control and recovery than did its 
predecessors. 

Informix offers several other tools for 
the IBM PC. One of them is the Informix 
Datasheet Add-In ($199.95), which 
merges a Lotus 1-2-3 worksheet with an 
Informix database. Informix also gives 
programmers the capability of writing 
programs in procedural languages with 
embedded SQL using an embedded-lan- 
guage interface. While Informix provides 
C, Ada, and COBOL embedded-lan- 
guage capabilities in its Unix versions, 
the IBM PC version currently has only a 
C interface available (ESQL/C for $595). 


Ingres for PCs 

Ingres for PCs 5.0 ($950) from Relation- 
al Technology has its roots in the mini- 
computer world, as do Informix-SQL 
and Oracle. It requires an IBM PC, PC 
AT, or compatible with two floppy disk 
drives, 640K bytes of RAM, and DOS 
2.1 or higher. Ingres was originally de- 
veloped at the University of California at 
Berkeley and was one of the first 
RDBMSes. 

The commercial implementation of 
Ingres for mainframes (a public domain 
version also exists) has the largest in- 
stalled base among DEC VAX users. The 
IBM PC version maintains the same front 
end as the mainframe version of Ingres, 
but it was rewritten to take full advantage 
of the PC architecture. 

Ingres has always been known for its 
strong internal architecture. It has sophis- 
ticated optimizer algorithms that greatly 
enhance performance. The basic product 
supports both SQL and Ingres’s propri- 
etary relational language called QUEL. 
Even though QUEL is very powerful, Re- 
lational Technology has chosen to also 
support SQL to maintain the industry 
standard. 
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You can access Ingres’s databases with 
command-language statements or with a 
query-by-example facility. (This facility, 
which is forms-oriented, lets you manip- 
ulate data in designated fields in a fill-in- 
the-blank way.) The command-language 
interface allows queries to be stored and 
retrieved. You can scroll the results up, 
down, left, and right. 

The Query-By-Forms (QBF) tool cre- 
ates default screens for tables, views, or 
JoinDefs. Views store logical table defi- 
nitions and let you access those defined 
tables just as any other table. JoinDefs 
are defined joins of two tables. You can 
update tables through JoinDefs but not 
through SQL views. End users can enter 
queries using QBF in a query-by-example 
mode by simply entering values and 
Boolean operations in the screen fields. 
Results are retrieved, and users can 
browse through them a screen at a time. 

For more sophisticated applications, 
Relational Technology offers Ingres 4GL 
($500). Ingres 4GL is powerful in that it 
handles complex entry and update appli- 
cations, like those that require multiple 
tables per screen, and it is well integrated 
with QBF, SQL, and the Ingres report 
writer. It can also access programs writ- 
ten in Ingres’s C interface. The screen 
painter that comes with Ingres 4GL is 
easy to use, and it lets a developer build 
and change screens quickly and easily. 

Ingres’s report writer is also nice, but 
it is missing the Report-By-Forms (RBF) 
interface supplied on the mainframe ver- 
sions of Ingres. RBF allows reports to be 
designed on a screen. The company says 
RBF will be available early in 1988. 

Relational Technology recently an- 
nounced several gateway products that let 
users access non-Ingres databases. On 
the PC, Ingres now offers a gateway to 
dBASE III files. 


Oracle 

Oracle 5.1 ($1295), recently released by 
Oracle Corp., is a direct port of Oracle’s 
minicomputer and mainframe counter- 
parts. Because version 5.1 includes many 
new capabilities and mimics Oracle’s 
mainframe versions, it requires a mini- 
mum of 1 megabyte of extended memory 
on an otherwise standard IBM PC AT 
with a hard disk drive and DOS 3.1 or 
higher. 

While this is a nonstandard hardware 
environment, it does provide more room 
than the other programs for application 
code by leaving most of the 640K bytes of 
main memory free. Also, it increases 
performance with sophisticated data- 
buffer management. Oracle will run on 
100 percent IBM compatibles like the 
Compagq, but it may have problems run- 
ning on other clones because of ROM 


BIOS sensitivity. The company main- 
tains a list of manufacturers it supports. 

You can enter, edit, and save SQL 
queries using SQL*Plus. Multiple rows 
of retrieved data are displayed a screen at 
a time. When the screen becomes full, 
the user is asked if more rows should be 
displayed. Unfortunately, no scrolling is 
supported. 

An earlier version of Oracle, 4.1, sup- 
ported an end-user query tool called 
Easy*SQL. This package prompted users 
with questions and built SQL commands 
automatically. Casual users, therefore, 
did not have to know SQL to use Oracle. 
Easy*SQL is currently not available for 
version 5.1, but it is due out in 1988. 
Oracle has also announced Oracle QMX 
for 1988. This is a query-by-example in- 
teractive interface similar to IBM’s QMF 
mainframe product. 

SQL*Forms is Oracle’s nonprocedural 
application development tool. It has a 
nice window interface and also contains a 
screen painter for screen design and 
“triggers,” which execute SQL proce- 
dures at specific points on the forms 
(e.g., on entry or on exit from fields and 
on exit from a form). Procedures consist 
of SQL commands and other types of in- 
structions (e.g., assignment and string- 
manipulation operations). 

Packages like Ingres, Informix-SQL, 
and XDB II combine explicit statements 
like IF... THEN... ELSE statements 
with SQL to control the program logic. In 
Oracle, this is done implicitly with trig- 
gers, which execute SQL statements and 
can activate other triggers depending on 
whether a return condition is true or 
false. Both of these environments are 
very powerful and much easier to work 
with than procedural languages. For 
those who need procedural languages, C 
and FORTRAN interfaces for Oracle are 
included, and a COBOL interface is 
available for $395. 

SQL*Reports is a capable tool, but it is 
limited in that it cannot handle heavily 
formatted reports. However, Oracle is 
promising a highly functional report 
writer in early 1988. In the meantime, 
you can purchase SQR ($295) from SQ 
Software (2000 Lee Rd., Cleveland, OH 
44118, (216) 397-0551). This package, 
which is also available for SQLBase, 
greatly enhances Oracle’s report-writing 
capabilities by letting you generate com- 
plex reports. 

Oracle bundles an add-in module with 
the package that you may find helpful. 
SQL*Calc is an integrated spreadsheet 
that can access Oracle databases. Oracle 
has also announced a Lotus 1-2-3 inter- 
face for users who need to interface di- 
rectly with 1-2-3 worksheets. 

If you want to run Oracle in a network, 
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Networkstation Oracle provides a link be- 


tween an Oracle application running on a Table 1: The basic list of SQL commands. A “Yes”’ indicates the package 
PC with an Oracle database residing on a includes a particular command; a “No” indicates it does not. All packages 
minicomputer. except for XQL meet at least the ANSI Level 1 SOL implementation. 


Oracle also offers a distributed data- 
base product, SQL*Star. While this has SQL Command Informix Ingres Oracle SQLBase XDB XQL 
limited optimization—it cannot decide 2.0 5.0 5.1 3.2.2 ll 1.0 
whether a distributed database join, for ($795) ($950) + ($1295) + ($995) + —_ ($395) + ($795) 
example, should be done on the main- 
frame or the IBM PC—and does not in- 
clude distributed update capabilities, it 
does let you transparently access Oracle 
databases at remote sites. 

Oracle has also announced a database 
server that will be able to run on the IBM 
PC AT under the Xenix operating system. 
According to the company, this product 
should now be available. 


SQLBase 

SQLBase from Gupta Technologies was 
the first DBMS to implement a requester/ 
server architecture on a LAN using a PC 
AT at the server node. SQLBase 3.2.2 
($995, single-user; $1995, multiuser) 
was specifically designed to work in a re- 
quester/server environment and can man- 
age its own multitasking under DOS. It 
requires a PC AT or compatible with a 
hard disk drive, 640K bytes of RAM, and 
DOS 3.1 or higher. (Gupta should be 
shipping version 3.3 by the time you read 
this.) 

At the time of this review, several other 
SQL vendors, including Oracle, Rela- 
tional Technology, and Software Systems ‘No. No 
Technology, had announced database [NOT] Yes Yes Yes Yes Yes Yes 
servers for the PC AT, but Gupta Tech- 
nologies is the only company to imple- 
ment an SQL server under DOS. 

Database servers can centrally control 
database locking, recovery, and security. 
All this is done automatically by the data- 
base server, relieving the programmer 
from the problems of transaction and re- 
covery management. 

Under typical networked database con- 
figurations, each workstation includes its 
own copy of the RDBMS. Each time an 
application requests rows of information 
from tables, the RDBMS goes to the file 
server to retrieve all the rows from all the 
tables that are part of the request. The 
RDBMS then selects particular rows 
from the tables at the workstation. 

In a requester/server environment, all 
database processing is performed by the 
server. Only those rows that are specifi- 















cally needed are sent back to the re- ROLLBACK WORK Yes ‘Nos Yes Yes Yes No 
quester (workstation), reducing network 

traffic and increasing performance. All ' XQL supports CONTAINS, which is a subset of LIKE. 

database transaction and recovery man- 2 XQL supports UNIQUE indexes with field attributes in the CREATE INDEX statement. 
agement (locking, commit, rollback, se- 3 Informix supports GRANT and REVOKE on its multiuser versions. 

curity, and so forth) are centrally con- * Ingres supports GRANT and REVOKE on its multiuser versions. 


° Ingres supports COMMIT WORK and ROLLBACK WORK on its multiuser versions. 


trolled by the server, providing a stable 6 Ingres subqueries cannot include built-in functions. 


network environment. The workstation 
continued 
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still executes the program logic but is re- 
lieved of all DBMS activity. 

SQLBase can manage several servers 
on a network, and the program on a given 
PC can connect to any database on any 
server. The SQLBase catalog keeps track 


of which server contains which database. 
This capability implements a form of dis- 
tributed database processing. Program- 
mers must still manage their own commit 
logic (in SQL terms, all modifications are 
tentative until they are made firm [com- 


Table 2: Extensions that vendors have implemented. While each company 
may not explicitly implement the extension in the same way, similar functions 
are grouped under the same command. You should refer to a vendor's 
documentation for the exact definition and SQL command for the indicated 
function. 


SQL Extension Informix 
DML 

Outer join 

Update statistics 

Select into temp 

Recursive select 

Edit masks 

Update set Subquery 


Functions 
Statistical 
Arithmetic 
String functions 
Date and time 


DDL 

Create table 

with check option 
Create table as select 
Create synonym 
Rename table 

Modify columns 


Ingres 


Oracle SQLBase XDBII XQL 


Yes 
No 
No 
Yes 
Yes 
Yes 


Yes 
Yes 
Yes 
Yes 





Table 3: We conducted the following nine tests on each package. Descriptions 


accompany the SQL queries. 


1. Load 1000 records. 


2. Create a unique index on sequence number (SEQNO). 


3. Create an index on ZIP. 


4. SELECT * FROM PERSONS WHERE ZIP = '60606' AND SEQNO< '999' 
(Tests the ability of the optimizer to choose the correct index. In this case, performance is 


increased by using the index ZIP.) 


5. SELECT * FROM PERSONS WHERE ZIP = '60606' OR SEQNO = '999' 

(Tests the ability of the optimizer to use indexes in OR logic. In this case, using both in- 
dexes reduces the query to select just those rows that meet the ZIP-code or sequence- 
number criteria, but simply scanning the full table takes a great deal of time. Note that if 
the query was SEQNO< '999', the index should not be used.) 


6. SELECT * FROM PERSONS WHERE SEQNO > '980' ORDER BY ZIP 
(Tests the ability of the optimizer to use the ZIP index so that the query does not require an 


external sort.) 


7. SELECT SUM(SALARY) FROM PERSONS 
(Tests the aggregate [mathematical] functions.) 


8. SELECT ZIP FROM PERSONS GROUP BY ZIP HAVING COUNT(*) > 5 
(Grouping requires a sort with the additional grouping functions. Packages with efficient 


sorts will fare best on this test.) 


9, SELECT A.SEQNO,B.SALARY FROM PERSONS A, PERSONS B 

WHERE A.SEQNO = B.SEQNO AND A.ZIP LIKE '606%' 

(Tests self-join with LIKE selection algorithms. There are several ways of executing this 
query. For example, the rows that contain '606%' can be chosen first and then joined, or 
the optimizer can join all rows first and select only those with a ZIP of '606%'.) 
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mitted] or erased [rolled back]) when up- 
dating across multiple servers. 

Gupta Technologies now offers a com- 
panion product called SQLNet, which 
costs $20,000 per mainframe and $1995 
per PC gateway. This provides an APPC 
(advanced program-to-program commu- 
nication) link to mainframe relational 
databases like DB2. Essentially, this lets 
the program on the PC interact with a 
mainframe database in the same way that 
it interacts with any other database on the 
network. The APPC link will send SQL 
requests to DB2 and receive back any 
rows returned by DB2. | 

SQLBase’s end-user and development 
tools consist of an interactive SQL capa- 
bility and a C interface that contains em- 
bedded SQL statements. According to the 
company, SQLWindows, a top layer to 
SQL that provides 4GL capabilities, 
should be available in the first quarter of 
1988. Developers who need to create re- 
ports can use SQ Software’s SQR report 
writer, which is available from Gupta 
Technologies for $295. 


XDB II 

What distinguishes Software Systems 
Technology’s XDB II ($395) from its 
competitors are its friendly end-user in- 
terface and application development tool 
set. It requires an IBM PC, PC AT, or 
compatible with two double-sided floppy 
disk drives (a hard disk drive is recom- 
mended), 512K bytes of RAM, and DOS 
2.0 or higher. The company clearly 
understands the types of tools required on 
the PC and has built them so that they can 
be quickly learned by novice users. 

Upon entering XDB, you are presented 
with a menu listing all the options. The 
first option lets you create or alter tables 
using a table-definition screen. You can 
also use the SQL command language, but 
you will probably find the ease of the 
table-creation facility more to your 
liking. 

Another option gives you update or 
query capabilities on single tables using 
XDB’s Edit program. Edit creates a de- 
fault screen for a table and lets you enter 
new rows, update existing rows, and de- 
lete rows in a table. If you want to browse 
through the table, you can enter search 
criteria in the fields, and XDB will re- 
trieve all rows that meet the criteria. If 
more than one row is retrieved, you can 
use the PageUp and PageDown keys to 
browse through the rows. 

XDB’s interactive SQL lets you store 
queries and retrieve them for later use. 
The queries can be stored with a com- 
ment to assist you in recalling the correct 
query. Results of queries are displayed on 
the screen multiple rows at a time. You 

continued 
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Noboay Beats The Fox 





... Nobody's Even Close 





§ FoxBASE+ 


Data Based Advisor 


FoxBASE+ Fastest By Far 


BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE II PLUS needs an 
hour to do. The others are even 
slower. Clipper needs an hour and 17 
minutes. Quicksilver needs an hour 
and 40 minutes. 

Nobody beat FoxBASE+ in even one 
of the 27 BYTE benchmarks. 
FoxBASE+ zipped through the 
exhaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE+ /386 ran them in only 7 
minutes! By contrast Clipper took 53 


FoxBASE+/386 








FoxBASE+ 


dBASE III PLUS 







BYTE Magazine 


minutes, Quicksilver took 59 minutes, 
and dBASE III PLUS took an hour and 
18 minutes. 


Why Waste Your Time? 

BYTE’s data shows FoxBASE+ is up 
to 7 times faster. DBA’s benchmarks 
show FoxBASE + is over 5 times faster. 
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that FoxBASE+ will always be fastest 
.. now and in the future. You can’t buy 
a faster product. 


But that’s not all... 
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like: true compatibility. . . familiar 
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and EDIT... ‘‘dot-prompt’’ program- 
ming. ..major language extensions... 
ideal development environment. . .and 
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FoxBASE, FoxBASE+, and FoxBASE+ /386 are trademarks of Fox Software. 
dBASE III PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 


Quicksilver is a trademark of WordTech Systems. 


*Using the benchmark timings published in BYTE, September 1987. 
**Using the suite of benchmarks published in Data Based Advisor, March 1987. 
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can scroll right, left, up, and down to re- 
view the results of a query. Query results 
can be printed immediately or formatted 
with the interactive report writer. 

The report writer is accessed directly 
from the interactive SQL facility. Once 
loaded, the report writer can format a re- 
port by moving columns to different posi- 
tions on a line or to different lines. You 
can add titles, perform calculations, 
change column names, assign report 
breaks, and define the physical-report 
format page and margin sizes. 

Throughout this process, you can see 
the effects of each command immediately 
on the screen. When the report is com- 
pleted, you can print it out or save the 
commands in a special report file. The 
commands can then be executed again 
with another interactive SQL query, or 
they can be run in a batch mode. 

The application development tools of 
XDB include the optional Forms genera- 
tion package ($295), which lets you paint 
a screen, define edit logic, and use SQL 
for inserts, updates, and deletes. The sys- 
tem is window-oriented and easy to use. 
Forms can also be run in a batch mode 
and can be used to create complex reports 
beyond the scope of XDB’s report writer. 

XDB also includes a simple-to-use 
menu generator that is used to integrate a 
set of reports, forms, .BAT files, DOS 
commands, or other menus into an appli- 
cation. You can purchase an optional 
graphics package for $69. Other options 
include C and COBOL interfaces for 
$295 and $395, respectively. These in- 
terfaces let you embed SQL commands 
into your programs. 


XQL 

XQL 1.0 ($795) comes from Novell De- 
velopment Products Division, formerly 
SoftCraft, the developers of the well- 
known and highly regarded Btrieve. XQL 
requires an IBM PC, PC AT, or compat- 
ible with a hard disk drive, 512K bytes of 
RAM, and DOS 2.1 or higher. Btrieve 
4.10, necessary but sold separately 
($245, single-user; $595, multiuser), 
provides a sophisticated file management 
system that application developers can in- 
clude in BASIC, Pascal, and C programs. 

XQL is an attempt to place a relational 
database layer on top of the Btrieve sys- 
tem. However, XQL does not conform to 
any SQL standard. Unfortunately, Novell 
touts it as being an SQL product, which 
only clouds the otherwise good improve- 
ments to Btrieve that XQL delivers. 

XQL has its own syntax that does not 
match any SQL database mentioned in 
this review. SQL users will be frustrated 
with this unique implementation. XQL is 
missing many important SQL operations, 
including subquery capabilities, from 
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which SQL derives its name (the “struc- 
tured” in “structured query language” 
comes from its subquery functions). Re- 
fer to table 1 for more details on XQL’s 
syntax limitations. 

XQL also has an awkward optimizer. 
All tables require at least one index, and 
the secondary-table column in a join 
must be indexed. The optimizer is very 
crude and frequently disrupts the query. 
For instance, if you restrict a SELECT 
command (by using a WHERE clause), the 
XQL optimizer will attempt to use an in- 
dex to increase performance. 

On the other hand, if the command in- 
cludes an ORDER BY, it will override the 
optimization. A developer is therefore 
forced to make a decision between opti- 
mization and sorting. Other peculiarities 
of the XQL optimizer are conscientiously 
discussed in the documentation. 

Despite these serious limitations, XQL 
does provide an interactive retrieval capa- 
bility. Only forward scrolling is sup- 
ported, but results can be output to any 
device. XQL queries can be stored or re- 
trieved for future use. 

The XQL query language can be em- 
bedded into BASIC, Pascal, and C pro- 
grams. XQL lets programmers manipu- 
late both application-defined tables and 
system-catalog tables. Table and field 
definitions can be interrogated and modi- 
fied, and security can be maintained from 
within a program. | 

Novell offers a network database 
server called Btrieve/N, which imple- 
ments the database server/requester ar- 
chitecture. It has fairly good locking and 
recovery facilities, though not on a par 
with SQLBase, in that it does not provide 
precise record and page locking. 

There is much merit in what Novell has 
attempted, but we strongly disagree with 
labeling this language SQL. The com- 
pany recognizes the limitations of XQL 
and says it is in the process of developing 
a full SQL implementation. In the mean- 


time, Btrieve users will probably appreci- 
ate the XQL interface, but they should not 
confuse it with SQL. 


Standard SQL Features 

Table 1 lists standard SQL DML (data- 
manipulation language), DDL (data-defi- 
nition language), and DCL (data-control 
language) commands. These are found in 
the ANSI and IBM standards. The DML 
contains the basic SELECT, UPDATE, IN- 
SERT, and DELETE commands. 

All commands should have subquery 
capabilities. The EXISTS predicate is par- 
ticularly important, since it is required 
for the relational division operation. IS 
NULL supports null values, and the UNION 
command supports the relational union 
operation. 

The DDL is used to define tables, in- 
dexes, and views. All packages support 
these commands, but each differs on the 
data types supported. ANSI Level 2 also 
requires a PRIMARY KEY specification, 
which all the packages are missing. 

COMMIT WORK and ROLLBACK WORK are 
transaction-management commands that 
let you physically commit or roll back 
database modifications. All the packages 
that implement this command can be 

continued 


Table 4: A description of the 
PERSONS table created by the 
performance tests. 


SEQNO CHAR(4) 
NAME CHAR(30) 
TITLE CHAR(30) 
COMPANY CHAR( 30) 
DEPARTMENT CHAR(30) 
ADDRESS CHAR (30) 
ADDRESS2 CHAR (30) 
CITY CHAR(20) 
STATE CHAR(2) 

ZIP CHAR(10) 
SALARY MONEY 





Table 5: Performance test results. All times are in seconds. 


Query No. Informix Ingres 
76 
21 
24 
5 
5 
24 
8 
12 
24 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Oracle 


SQLBase XDBII 


64 

16 

18 23 
1 a 
9 2g 
c 6 
9 a4 

30 37 

40 12 


1 XQL requires that a unique index exist when the table is initially defined. The results of 
test 1 include the time required for test 2. The XQLUTIL utility was used, which loads 
a table with a series of SQL inserts. Loading may be faster using the Btrieve load utility. 
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used interactively. 

The commands in table 2 are nonstan- 
dard and are meant to increase the func- 
tionality and usability of SQL. The OUTER 
JOIN query is important when a row in 
one table does not have a matching value 
in the secondary joined table. The outer 
join ensures that all rows are returned in a 
query. Packages that do not have an outer 
join can simulate the command by using 
UNION. 

The UPDATE STATISTICS command is 
used to update the system catalog with 
statistical information that the optimizer 
can use. The recursive SELECT is useful 
for bill-of-material explosion-type 
problems. 

Three packages (see table 2) let you 
create tables using a SELECT statement. 
When used with a CREATE statement, the 
tables will be permanent. Informix-SQL 
is the only product that allows the cre- 
ation of temporary tables. Of course, all 
packages let you drop tables or indexes 
(this is not part of either ANSI level) 
when they are no longer needed. All the 
systems also let you modify column defi- 
nitions after a table is created. (IBM’s 
SQL only lets you add new columns.) 


Performance Tests 

The performance tests we ran were de- 
signed to exercise the SQL optimizer and 
test conformance of the SQL syntax. 
Keep in mind that the performance you 
experience is relative to the given envi- 
ronment and application you work with. 
An application that relies heavily on up- 
dates may not require tables to be joined. 
Some applications may require several 
tables to be joined, while others may con- 
sist primarily of two table joins. In look- 
ing over the test results, be advised to ex- 
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amine your own application needs. 

We conducted our SQL queries on an 
8-MHz IBM PC AT with 640K bytes of 
main memory and 1 megabyte of ex- 
tended memory. The table that we used 
contained 1000 rows, and each row 
contained about 150 bytes of information, 
with a maximum length of 325 bytes. In- 
formation was derived from a real mail- 
ing list. Table 3 is a list of the nine tests 
that were executed. Table 4 is a descrip- 
tion of the table created. Table 5 contains 
the test results. 

All the products were able to execute 
the SQL queries without modification, 
with two exceptions. Ingres uses an aster- 
isk instead of a percent sign with its LIKE 
predicate. XQL requires double paren- 
theses around the join expression in test 
9. Also, XQL uses a BEGINS WITH or 
CONTAINS predicate instead of LIKE. 
LIKE is slightly more powerful, since 
wild cards can be intermixed within the 
character string. 

XQL is also very unforgiving. It re- 
quires a blank space preceding and di- 
rectly after an equal sign. It also requires 
all field names to be unique in a database. 
While creating the test table (PERSONS) in 
XQL, we received several duplicate field 
error messages that did not indicate 
where the problems were. After listing 
the directory, we managed to define 
unique field names. 

Each product has strengths and weak- 
nesses depending on the type of query. In 
some cases, it may be possible to address 
these problems by fine-tuning the query 
to make better use of the optimizer. Gen- 
erally, products that make better use of 
indexes perform best. Overall, the opti- 
mizers did well—even though most of the 
SQL products are fairly new to the PC. @ 
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have telecommunication questions, 
visit the IBM Communications Forum. 
Or try the IBM Hardware Forum for 
discussions on hardware topics and 
product updates. 
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SQL-based Database Managers 


Microcomputer databases with mainframe tools 


D ealing with complex data sets requires small-system 
programmers and users to depend on powerful tools. For 
many database applications, this means using a database 
manager based on IBM’s SQL. The consultants, pro- 
grammers, and end users on BIX discussed three of the most 
popular SQL-based packages for microcomputers: Informix- 
SQL, Oracle, and Ingres. They also mentioned Btrieve, 
which has an SQL-based version, Btrieve-XQL. 

Most love the power and flexibility that these complex 
packages offer, but there are also some concerns about trade- 
offs in speed and ease of use. 

The BIX Product Focus presents a variety of informal, 
diverse opinions from users of a selected class of products. 
(For more information on the terms and technologies 
discussed, see the preceding Group Review.) Messages 
selected for publication may be edited for length or clarity. 
The views expressed here are those of each message’s author, 
and they do not necessarily reflect those of BYTE or BYTE’s 
reviewers. 


INFORMIX-SQL 
dbms/app__builder #194, from wsmith (William Smith). 


I purchased Informix-SQL because versions are available for 
Xenix machines, MS-DOS machines, and most minicomputers. When 
purchased with File-it, an Informix-compatible file manager, 
Simple applications remain simple to implement. It took only 
about 10 minutes to set up and enter data into an address 
database. The system can manipulate strings of up to 32,000 
characters, but the data-entry program Perform is awkward to 
use for strings of greater than 80 characters. There is no full- 
screen report writer, but the system comes with its own report 
programming language, Ace, which makes it very easy to output 
records consecutively. If you take the time to learn a few 
tricks, Ace will even let you output different records on the 
same line, a feat that is surprisingly difficult for most 
databases. 


dbms/app__builder #196, from rbrenner (Rick Brenner). 


We spent a month converting menus and many programs from C to 
Informix. We were astonished; simple menu selections that 
happened instantaneously under BTree took up to 40 seconds. I'm 
not talking about searching files; I'm talking about just 
opening up files and getting set to be able to do something. We 
paid approximately $2000 for the package and the phone support 
and another $3000 in programming time, only to finally trash 

the whole effort after about 30 days and go back once again to our 
superfast BTree. 


dbms/app__builder #271, from schin (Sam Chin). 


I agree that Informix is very powerful, but its SQL and Ace run 
times give me terrible error messages like "Syntax Error" 
without telling me where the error occurred. I still use it, 
though, because there doesn't seem to be anything better and it 
is totally flexible. 


dbms/other #136, from schin. 


| I use Informix-SQL and Informix-ESQL/C on a Unix machine and on 


a Novell network. ESQL/C is an implementation of an embedded SQL 
for C. You can actually embed SQL statements in C by prefacing 
them with a$. You define variables that are shared between ESQL 
and C so that you can extract data through ESQL and massage it 
with C. A preprocessor converts the ESQL and C code mix to pure C 
code after checking the SQL for syntax, and you then compile it 
with your favorite C compiler (ESQL/C libraries on the PC use the 
Microsoft C Compiler version 3.0). Informix also provides 
versions that do automatic file and record locking on Unix, 
Xenix, and any network that conforms to the MS-NET standard for 
file and record locking (such as 3Com's 3+, IBM's Token-Ring, and 
NetWare 2.0). Other Informix products are ESQL/COBOL; C-ISAM, 

a file manager (built into Informix) ; and Informix-4GL, an 
integrated fourth-generation language based on SQL. 


ORACLE 
dbms/other #115, from wseeley (Bill Seeley). 


The main problem with SQL is that it provides only a data- 
definition and data-manipulation language (DDL/DML) and has not 
been fleshed out by IBM with a full set of integrated fourth- 
generation tools, such as screen painters, report generators, 
and a data dictionary. It is also not available on anything but 
IBM mainframes (it is called SQL in the VM/CMS environment and 
DB2 in the MVS environment). Oracle has a complete set of 
fourth-generation tools and runs on PCs, a wide variety of 
minicomputers (both under Unix and proprietary operating 
systems), and IBM mainframes under both VM/CMS and MVS. It also 
has a built-in microcomputer-to-mainframe link and an optional 
spreadsheet called SQL*Calc. The microcomputer version has an 
optional end-user interface called EasyxSQL. 


I've just spent the last couple of weeks doing a hands-on 
evaluation of these products, and in general they seem pretty 
good. The one problem Oracle seems to have is keeping all the 
versions for all the various machines in sync. Some of the 
subsystems are not yet available under all versions. Another 
problem with Oracle is that it is a superset of SQL and thus 
continued 
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doesn't guarantee portability of code or data to other SQL 
systems (i.e., it is only downward-compatible with SQL, and it 
can't read/write IBM SQL databases). 


Focus is a proprietary product developed by Information 
Builders and is amature product that has been around a number of 
years. The DDL/DML is not quite as elegant as SQL, but it hasa 
rich feature set. It has anice system for table generation and 
query (Filetalk and Tabletalk) that enables end users to easily 
create relational tables and extract data from them. It also has 
a nice screen painter and a quasiprocedural language for 
controlling data entry and validation. Focus is also available 
for PCs, selected minicomputers (not as many as Oracle), and 
IBM mainframes, and it has a built-in microcomputer-to- 
mainframe link. Focus evolved out of the Information Center 
environment, and one of its major strengths is its ability to 
interface with a wide variety of other mainframe DBMSes (e.g., 
Cullinet's IDMS/R, IBM's SQL and VSAM, and Computer Corporation 
of America's Model 204). I've also had an opportunity to doa 
hands-on evaluation of Focus, and it seems a bit easier to use 
than Oracle and more consistent across the microcomputer-to- 
mainframe versions. 


INGRES 
dbms/other #270, from jrobie (Jonathan Robie). 


I just received two copies of Ingres last week. The basic design 
is almost identical to that of the minicomputer implementation. 
Documentation is also quite similar-the Ingres Quickdemo 
section is incorrect for the PC version, but it is correct for the 
VMS version! 


I played with it alittle, and I really like the user interface. 
It has real SQL and QUEL, is callable fromC, and has a good forms 
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editor and report writer. This is a real relational database, 
and the minicomputer version was voted database product of the 
year in Digital Review. My initial impressions are favorable. 
It does have problems with memory management, though. I hope it 
gets a little more solid with time. 


dbms/dbwars #141, from jrobie. 


Ingres, Oracle, and Informix will all run on a wide variety of 
machines, all support some form of distributed database, and all 


allow external programs to make calls to their utilities. If 


you can afford them (they are expensive), these might be logical 
choices. They make great demands on your computer systems, 
though. 


dbms/dbwars #182, from jrobie. 


Ingres is a very nice relational database that is much more 
powerful than dBASE, R:base, Condor, and the like. It has both 
SQL and QUEL-a superior query language that did not become the 
standard. It has good query optimization (very important for 
large data sets) and runs on any machine you might be 
considering. It is expensive, eats RAM, and takes a lot of disk 
space. This is not the best solution for someone who needs a 
Simple filing system. 


BTRIEVE 
dbms/callable #13, from pmahoney (Peter Mahoney). 


Btrieve is very good and very fast. The multilanguage interface 
is nice also. C-tree is also a good product. Faircom, its 
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developer, is good with support and upgrades. It is alsoas 
portable as they claim. I developed an application under DOS and 
then ported it to RSX-11 using C-tree under RSX-11. No small 
task, but possible. C-tree is forC only, though. 


dbms/callable #22, from jcoombs (James J. Coombs). 


"Memory-resident DBMS" sounds a lot like Btrieve. I don't use 

it, but a lot of people speak highly of Btrieve. I do know that it 
runs resident and can optionally be evicted upon termination of 
the application. I tried a shareware file cataloger that used the 
program and left the DBMS in RAM. I don't recall how much RAM was 
being consumed, but I would guess that it was around 100K. I would 
call them up for more definite information. Also, people on the 
BOSS BBS use Btrieve. In fact, I think the BBS itself uses 
Btrieve. The author, Dan Doman, would probably be happy to 
discuss its merits with you (BOSS at (201) 568-7293-C language 
conference [registration required]; PCSI [Doman's home board] 
at (212) 529-0498) . 


My impression is that if you don't need source code and can live 
within Btrieve's limitations (e.g., maximum record length), 
then Btrieve is the best choice. If its limitations area 
problem, you would be well-advised to negotiate a solution 
before purchasing Btrieve; I have heard complaints from at 
least one person who was having trouble working out an 
arrangement for customization or purchasing source code. If 
you need source code for porting or customizing, then C-tree is 
the best choice (assuming you are coding inC). Oh, yes, report 
generation is handled through a separate program-Rtrieve—and 
there is another called Xtrieve. The company is SoftCraft, and 
they advertise regularly. There might be some other 


possibilities, such as purchasing a run-time library for a DBMS 
and writing your own TSR routine. The run-time library would 
still provide you with the management functions. 


dbms/callable #29, from abender (Andrew L. Bender). 


Btrieve is very good in terms of security. The preimaging files 
protect the user against data corruption quite well. As to 
security in terms of intrusion, a user code will scramble the 
file beyond recognition so that one would have to be quite a 
hacker to figure out what it says. 


dbms/other #186, from abender. 


If you really want to get an application up to maximum speed 
once you get it going in an interpretive language like 
Revelation, KMan, or even dBASE III Plus, I suggest that you 
give serious thought to getting away from that kind of database 
administration and going with a different approach. I 
transferred an entire KMan system (six floppies) to Lattice C 
using Btrieve/N as my file handler and Vitamin C as a screen 
handler. There is no comparison in speed, and Btrieve's 
excellent recovery and preimaging make for an almost 
breakproof system. You can do any kind of field validation in 
Vitamin C. I stayed away from Clipper and such things because 
that kind of compiler is tied so tightly to the dBASE III 
procedural language that I found it very inflexible without 
considerable "own code" stuff. 


Curtis Franklin Jr. is a technical editor for BYTE. He can be 


contacted at BYTE, One Phoenix Mill Lane, Peterborough, NH 
03458, or on BIX as “‘curtf.” 
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Nobody ever said programming  ¢ know to program in your 
PCs was supposed to be easy. ‘ favorite language. 

But does it have to be tedi- 
ous and time-consuming, too? 

























N ot any more. §  @ “fnstan ® Tables: Line-drawing characters, ASCII 

Not smece the arrival of # Full-screen or moveable half-screen Sia penn ere 
the remarkable new program = Auto ert ont eee ts _ C(GOOK each database) 
inthe lowerright-hand corner, J "M™**ronplnevossorndasbises, ee ce 

Which is designed to save a DOS Service Calls: AlINToInervices, Library Ranchos Detaled 
you most of the time youre eee, ee ee 





# ROM BIOS Calls: All ROM calls pluslow Preprocessor Directives: Describes 
RAM usage. commands, usage and syntax. 
@ Instruction Set: All 8088/86 instructions, & Tables: ASCII chart, line-drawing 





currently spending searching 















| through thebooks and manuals addressing modes, flags, bytes per characters, keyboard codes, error codes, 
on the shelf above. aM GMP nde sala 

The Norton On-Line Pro- a Tables ASCH chart, line-drawing charts, #& Co ie ee 
grammer’s Guides are a quar- keyboard scan codes and more. Se a a data types and 
tet of pop-up reference WIBMBASICA MicicoROUCEBASIC " , aprotic auditor. © 
packages that do the same a Statements and Functions: Describes all" charactersjkeyboard Codesserrer codes, 
things in four different statements and built-in library functions. reserved words, etc. 
languages. 

Each package consists of | | 
two parts: A memory-resident instant (If you don’t believe us, you might want 
access program. Andacomprehensive, — to take a moment or two to examine the 
cross-referenced database crammed data box you just passed.) 
with just about everything you need to You can, of course, find most of this 


Designed for the IBM“ PC, PC-AT and DOS compatibles. Available at most software 
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information in the books and manuals 
on our shelf. 

But Peter Norton—who’s written a 
few books himself—figured you'd rather 
have it on your screen. 

In seconds. 

In either full-screen or moveable half- 





Summary data expands on 
command into extensive detail. 
And you can select from a wide 

variety of information. 


screen (shown in blue) pops up on 
top of the program you're working 
on (shown in green). 


screen mode. 

Popping up right next to your work. 
Right where you need it. 

This, you're probably thinking, is pre- 
cisely the kind of thinking that pro- 
duced the classic Norton Utilities. 

And youre right. 

But even Peter Norton can’t think of 


Circle 320 on Reader Service Card (DEALERS: 321) 








everything. 

Which is why there’s a built-in com- 
piler for creating databases of your own. 

And why all Guides databases are 
compatible with the instant access pro- 
gram in your original package. 

So youcanadd morelanguages without 
spending a lot 
more money. 

‘To get 
more informa- 
tion, call your 
dealer Or 
call Peter 
Norton at 
1-800-451- 
0303 Ext. 40. 

And ask 
for some 
guidance. 


















COMPUTING 


dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd. #186, Santa Monica, CA 90403. 213-453-2361. Fax 213-453-6398, MCI Mail: PNCI ©1987 Peter Norton Computing 
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Without Programming, or Your Money Back! 


“The | time | Savings we gained with R&R were remarkable.” 


“The consummate dBASE report writer.” 


“, .. a powerful tool that’s executed beautifully. .. .” 


“Constructing a report layout with R&R is easy and quick. . . .” 


“. .. run, dont walk, to the nearest phone and place your order. . . .” 
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COMPLEX 
REPORTS 


A proven timesaver. 


R&R users say they can create 
reports in half the time or /ess, com- 
pared with programming in dBASE. 
SO Can you. 


More flexibility than youl ever need. 


Relate and report from up to 10 files 
at once using one-to-one and one-to 
many relations. Place free-form text 
and fields anywhere. Calculate new 
fields using more than 70 functions. 

Eight sort levels. Eight levels of record 
grouping. Page and group headers and 
footers. Totals, subtotals. Memo field 
support including query. Use bold, 
underline, /talics, combinations, and 
different fonts. Hundreds of other 
features. 


The ease of use for fast results. 

Lotus®-like commands. Plain English 
query. Automatic trim. Standard field 
formats such as currency, commas, 
and word-wrap. 


"On 5.25” diskettes. With 5.25” AND 3.5” 
diskettes, $165 for R&R and $55 for Module. 
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But what you really want is results. 
Fast. And R&R quickly delivers reports 
like those shown here. Complex 
reports such as multi-page invoices. 
Simple reports such as employee list- 
ings. (Actually the “simple report’ 
shown here is not so simple without 
R&R.) Even form letters are just reports 
created with R&R’s relational merge 
feature. 


Relate and Report, then rest and relax 
—with R&R. 


Only $149!* 


Satisfaction guaranteed. 


Try R&R. If you aren't satisfied for 
any reason, return it within 30 days 
for a full refund (if purchased directly 
from Concentric or a Concentric 
Authorized Reseller). 
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LETTERS 


For the name of your nearest dealer, 
or to order, call: 


800-325-9035 


In Mass., call 617-366-1122. 


Major credit cards, checks, COD, 
and POs (from major corporations 
and institutions) accepted. Add $3 
shipping, $2 if COD, 5% tax in Mass. 

R&R works with dBASE III®, 

lll PLUS®, Quicksilver™, and other 
dBASE-file-compatible products. 
Clipper™ and FoxBASE+™ Module 
$49.95* additional. Runtime included 
with unlimited use license. 

Another timesaving tool from the 
authors of 1-2-3® Report Writer™. 


Concentric Data Systems, Inc. 
18 Lyman Street, PO Box 4063 
Westboro, MA 01581-4063 





Trademarks: dBASE, dBASE Ill, dBASE Ill PLUS by Ashton-Tate. Lotus, 1-2-3 Report Writer by Lotus Development 
Corporation. Quicksilver by WordTech Systems, Inc. FoxBASE+ by Fox Software. Clipper by Nantucket Corporation. 
R&R Relational Report Writer by Concentric Data Systems, Inc. 
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SYSTEM REVIEW 





Cache in the Chips 


The PC Designs GV-386 is an- 
other hybrid entry into a grow- 
ing field of 16-megahertz 
80386 computers that use the 
speed and performance of the 
80386 CPU while still retaining 
full IBM PC AT compatibility. 
Although it runs at the same 
clock speed as most other 
80386 systems, it uses clever 
design components to squeeze 
as much performance as possi- 
ble out of the system. The result 
is a high-powered PC AT-com- 
patible computer. 

As reviewed, the GV-386 
came with 4 megabytes of 
RAM, a Priam 40-megabyte 
hard disk drive, and a Toshiba 
1.2-megabyte 5%-inch floppy 
disk drive. The computer has 
eight expansion slots, two 8-bit 
and six 16-bit. The two 8-bit 
slots were filled with a half- 
length Everex EGA-compatible 
display card and a half-length 
Everex serial/parallel card. 
One 16-bit slot contained the 
full-length combination floppy 
disk/hard disk controller card. 

An 80287 math coprocessor running at 
6, 8, or 10 MHz is supported, and the re- 
view system was equipped with a 10- 
MHz version. The system unit also fea- 
tures a keylock on the front panel and a 
convenient Reset switch next to the 
power, disk-access, and Turbo (16-MHz) 
indicator LEDs. The power supply is 
rated at 200 watts and is switchable from 
115 volts AC to 220 volts. An NEC 
MultiSync monitor was included with the 
review system. 

The system comes with a one-year 
warranty for parts and labor and a 30-day 
money-back guarantee of IBM compati- 
bility. The list price for the entire pack- 
age is $5221. 


Software Features 
The GV-386 uses the American Mega- 
trends 386-BIOS. This BIOS, composed 


Ed McNierney 


The PC Designs 


GV-386 offers more speed 


and less wait 





of four 27256 ROMs, lets you interrupt 
and cancel the power-on RAM test by 
pressing the Escape key. Since the unit 
can be configured with a lot of RAM, this 
shortcut is a real convenience, especially 
if you do software development that may 
require frequent use of the Reset switch. 


_ After the self-test, you can press the De- 


lete key to enter the ROM-based Setup 
utility; no separate disk is required. Con- 
figuration CMOS RAM is powered by 
four AA batteries. 

The Quarterdeck Expanded Memory 
Manager 386 (QEMM) and DESQview 
2.0 are bundled with the system, as are 


~MS-DOS 3.2 and GWBASIC 3.2. The 


QEMM software lets you use the ex- 
tended memory in the system as Expand- 
ed Memory Specification (EMS) expand- 
ed memory; when used in conjunction 
with DESQview 2.0, it provides a power- 


ful multitasking environment. 
You can run multiple DOS ap- 
plications in separate windows 
at the same time. 


Fast RAM 

The PC Designs motherboard 
is unusual in that it can hold up 
to 4 megabytes of RAM. Other 
386-based systems, such as the 
Compaq Deskpro 386, use a 
separate 32-bit memory board 
and slot. All RAM on the GV- 
386 motherboard is accessed by 
the processor through a 32-bit- 
wide data path, so the RAM 
sockets must be fully populated 
for the system to operate prop- 
erly. The board is designed to 
accept 64K-bit, 256K-bit, or 1- 
megabit RAM chips; the 36 
sockets provide 256K bytes, 1 
megabyte, or 4 megabytes of 
parity-checked RAM. 

The memory consists of 120- 
nanosecond dynamic RAM 
(DRAM); this type of RAM re- 
quires the insertion of two wait 
states for processor access. Al- 
though this is normally a severe 
performance penalty, 120-ns DRAM is 
relatively inexpensive and readily avail- 
able, so upgrading a base 1-megabyte 
system to 4 megabytes is affordable. PC 
Designs has enhanced the performance of 
this DRAM system with a 64K-byte 
cache of 45-ns static RAM (SRAM) that 
can run with zero wait states, allowing 
full processor access to memory without 
delay. The SRAM cache has access to all 
16 megabytes of the machine’s address- 
able memory, so memory added on an 
expansion board is cached just as effec- 
tively as system board memory. 

The use of cache memory is not free, 

continued 


Ed McNierney is a principal engineer at 
Lotus Development Corp. He can be 
reached at 54 Pleasant St., Groton, MA 
01450, or on BIX as “mced.” 
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PC Designs GV-386 
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Company 

PC Designs Inc. 

2500 North Hemlock Circle 
Broken Arrow, OK 74012 
(800) 322-4872 

(918) 251-5550 in Oklahoma 


Size 


211% by 1714 by 6% inches; 45 pounds 


Components 

Processor: Intel 80386 running at 

16 MHz with zero wait states or at 8 
_ MHz; 6-, 8-, or 10-MHz Intel 80287 


Memory: 1 megabyte of zero-wait-state 


_ DRAM on motherboard (system 


-maximum of 16 megabytes); 64K bytes 


of 45-ns static cache RAM 

_ Mass storage: One half-height 1.2- 
megabyte 51-inch floppy disk drive; 
one 40-megabyte hard disk drive 
Display: Everex EGA-compatible 


display adapter with an NEC MultiSync 


monitor 

Keyboard: 101-key modified AT- -style 
enhanced keyboard 

I/O interfaces: One parallel port (DB- 


25); two serial ports (one DB-9, one DB- 


25): six 16-bit PC AT-compatible 


expansion slots; two 8-bit PC-compatible 


expansion slots 


- ‘Software 
- Quarterdeck Expanded Memory 


Manager 386; ROM-based Setup utility 


_ Options 
| Hard disk drives (from 20 to 230 
megabytes): $475 to $2495 
_ Tape backup units: $589 to $759 
_ Graphics cards: $75 to $285 
Display monitors: $95 to $599 
| Internal modems: $109 to $199 
_EGA graphics cards: $159 to $350 


| Q-MHz 80287-10 math coprocessor: 


$355 
MS-DOS 3.2 with GWBASIC 3.2: $99 
_ 3-megabyte expansion RAM on 
motherboard (total of 4 megabytes 
of RAM): $885 
_ NEC MultiSync monitor: $599 
_ MS-DOS version 3.2: $99 


Documentation 


_User’s Guide and Operations Manual. 


DESQview and QEMM user 
documentation : 


| Price 
_ Base system (1 mecebye of RAM, 
40-megabyte hard disk drive, 
1.2-megabyte floppy disk drive): 
$3124 | 
System as reviewed: $5221 


Inquiry 885. 
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DISK ACCESS IN BASIC (IN SECONDS) 





Bey PERFORMANCE (IN SECONDS) 
CALCULATIONS 


5  ~b 2 30 CAD 60 







SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY : 40K FILE COPY 


0 40 20 3 0CiC“( CK [o 6&§ © & FF FF 





SPREADSHEET (I (IN SECONDS) 
Ses RECALCULATE 


- Pe DESIGNS GV- 386  - 
we IBM PS/2 MODEL 80 anal COMPAQ DESKPRO 386 sm IBM PC AT @ MHz) 


GV-386 Model 80 Compaq 386 Compaq 396 IBM PC AT 





10-MHz 16-MHz 8-MHz ee 16-MHz 8-MHz 
Test 80287 80387 80287 80387 Pee So 
Dhrystone* 4356 3626 9748 —t—“‘<‘SS‘#C7AB | “4590 
Fibonacci 48.55 57.26 5312 63.11 ###§$ (2622 
Float 5.80 (1.62. 6.80 148 +;$. 098 
Savage 18.05 9.49 2199 8.95 — 37320 
Sieve 5.07 6.45 6.99 ~—6—§98 24 60 


Sort 6.29 174 =0 5 si“(<‘“‘C 7 


“Higher numbers denote faster ee 


ae 





The Disk Access ponchmae: write and thenreada 64K- -byte sequeniaits text fle 0 a ie _ 


disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs. 10, 000 _ 


multiplication and division Operations. eg 40K Formal/Disk Copy ee k j et 





copies a 40K-byte file on the hard disk. Fae Spreadsheet tests load and recalculate. a _ 
100-row by 25-column Multiplan (1.06) spreadsheet. All BASIC benchmark programs 
were run with MS-DOS 3.20 and GWBASIC 3.20 on the PC Designs GV-386; PC-DOS 
3.3 and BASICA 3.3 on the Model 80 and PC AT: and Compaq DOS 3.1 and Compaq 
BASIC 3.11 on the Deskpro. The table contains the results of C language benchmarks 





(see “A Closer Look” by Richard Grehan in the September 1987 BYTE). All times are in — 
seconds, except for the Dhrystone, which is in ee per second. 
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however. When data is written to mem- 
ory, it must be written to both the cache 
RAM and the standard DRAM. As a re- 
sult, data writes do not benefit from the 
cache; they run at the two-wait-state 
speed expected from the 120-ns DRAM. 
Also, if the processor needs to access 
data that is not currently stored in the 
cache, the system must perform a read 
from the DRAM as well as update the 
cache memory with the new data. This 
delay slows down reads from noncached 
memory to three wait states. 

Of course, the entire principle of cache 
memory relies on the fact that software 
retains a certain frequency of reference; 
that is, memory that has been read re- 
cently is likely to be read again. Although 
such redundant data reads may not be 
common in well-designed software, 
caching applies to instruction fetches as 
well and can greatly improve the perfor- 
mance of tight programming loops. 

The cache memory system in the GV- 
386 is tested as part of the system’s power- 
on self-test. If the cache is found to be 
faulty, the system disables it and displays 
an error message; the system can still be 
operated normally. The cache can also be 
selectively enabled or disabled from the 
keyboard. This feature is designed to pro- 
vide maximum compatibility with copy- 
protected or timing-sensitive software. 
All the tested software operated properly 
with the cache enabled. 

The result of PC Designs’ perfor- 
mance efforts is significant. Designing a 
cache memory system that really boosts 
execution speed of real-world applica- 
tions is not easy, but PC Designs has suc- 
ceeded. By using a rather large cache 
size, the GV-386 ensures a high ratio of 
cache hits and therefore a measurable 
benefit to the user. The BYTE Dhrystone 
benchmark rates the GV-386 at 4356 
Dhrystones per second when the cache is 
enabled, a performance level that is 15 
percent higher than the Compaq Deskpro 
386 and 20 percent higher than the IBM 
PS/2 Model 80. 

The value of the cache system is fur- 
ther demonstrated by the fact that the GV- 
386’s Dhrystone performance drops to 
3259 Dhrystones per second, well below 
the Compag and PS/2 machines, when 
the cache memory system is disabled. 
The BASIC benchmarks also show an in- 
crease in performance with the cache en- 
abled on the GV-386 as compared to the 
Compaq 386. All benchmark results 
shown on page 128 were produced with 
the 64K-byte cache enabled. 


Hardware Features 

The disk system on the reviewed machine 
consisted of a 1.2-megabyte floppy disk 
drive and a 40-megabyte hard disk drive. 


The hard disk was set up as two 20-mega- 
byte DOS partitions through the use of 
the Priam disk driver software. The hard 
disk drive has an access time of 27.4 mil- 
liseconds and a data-transfer rate of 
238.8K bytes per second (as measured by 
the CORETEST utility). The disk also 
showed a remarkably low track-to-track 
seek time of 4.1 ms. The Priam hard disk 
drive is a full-height drive and fills the 
entire left disk bay. The right disk bay has 
space for three half-height devices, all ac- 
cessible from the front of the computer. 

PC Designs GV-386 offers a keyboard- 
or DIP switch-selectable clock speed of 
16 MHz or 8 MHz. When the clock 
speed is set at 8 MHz, the cache can still 
be enabled or disabled, but it makes no 
measurable difference in performance. 
The standard system RAM is fast enough 
to keep up with the 8-MHz speed. 

Because disk-based copy-protection 
schemes are sensitive to clock speed, 
most other 80386 systems automatically 
slow the processor down to 8 MHz when- 
ever the floppy disk drive is being ac- 
cessed. The slowdown in system speed is 
unnoticeable since the floppy disk drive 
is the real limiting factor, and the com- 
patibility gained is worth the trade-off. 
Unfortunately, the GV-386 slows down 
the processor for only the operations re- 
quired by the DOS FORMAT and DISK- 
COPY programs, not for all floppy disk 
accesses. As a result, Lotus 1-2-3 Re- 
lease 2 would start up only if the proces- 
sor was slowed down to 8 MHz. Once the 
program started, however, the speed 
could be brought back up to 16 MHz. 

The keyboard is a Maxi-Switch 101- 
key unit that uses a modified enhanced 
AT keyboard layout. Except for the L- 
shaped Enter key and backslash key to the 
left of the Backspace key, the keyboard is 
identical to the enhanced layout. The 
MaxiSwitch keyboard has a switch on the 
underside that lets you swap the positions 
of the Caps Lock and left Control keys. 
The GV-386 documentation claims that 
the Escape key can be moved, but it gives 
no instructions for accomplishing this. 
The keyboard feel is soft and quiet. 

The system unit contains eight full- 
length expansion slots. To maintain com- 
patibility with the majority of PC add-on 
cards, the I/O connectors are run at a 
clock speed of 8 MHz, independent of the 
processor speed..Since most add-on 
boards are not designed to run any faster 
than 8 MHz, this feature lets you pur- 
chase new hardware without worrying 
about compatibility. 


Documentation 
The User’s Guide and Operations Man- 
ual supplied with the GV-386 is very in- 
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teresting; it’s unlike any comparable 
manual. Nearly 200 pages of information 
are presented in a somewhat disorganized 
manner. The preface covers the compati- 
bility guarantee and warranty informa- 
tion. The first chapter of the manual is 
devoted to a well-written overview of the 
technical features of the 80386 processor. 
Although a note indicates that the chapter 
is of interest only to programmers, it is 
still a bit daunting to have the first page of 
chapter 1 contain such terms as “barrel 
shifter’ and “‘prefetch queue.” 

The manual is clearly and concisely 
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written. It appears to be written for the 
technically competent owner who is like- 
ly to buy a stripped-down machine and 
who feels comfortable adding disk drives, 
memory, and I/O boards. The manual in- 
cludes a potpourri of technical informa- 
tion, supplying I/O address maps, tables 
of hard disk drive parameters, system- 
board switch settings, system error mes- 
sages, and programming information. A 
comprehensive set of troubleshooting 
suggestions is provided to assist the user 
with most of the common setup and in- 
stallation problems. Separate booklets 
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are included for the Priam hard disk drive 
and the serial/parallel card. 

Interspersed with this technical infor- 
mation are chapters that go into great de- 
tail describing keyboard commands in 
BASIC (a topic covered much better in 
the supplied GWBASIC manual) and a 
useful but slightly condescending tutorial 
for new users that is laid out in a question- 
and-answer format. Perhaps the best indi- 
cation of the tone of the entire documen- 
tation set comes from the first page of the 
chapter entitled ““For New Users.” Al- 
though it states that “This chapter is writ- 
ten specifically for the person who has 
never used a personal computer,” the 
first step in the orientation process is to 
remove the cover of the system unit so 
that you can look inside. 


Compatibility 

The GV-386 demonstrated excellent com- 
patibility with the PC AT and with 80386- 
specific software. Lotus 1-2-3 version 
2.01, Microsoft Word 3.0, the Microsoft 
Bus Mouse, Microsoft Windows version 
1.03, and SideKick version 1.56A all ran 
correctly, except that Lotus 1-2-3 had to 
be started at 8 MHz or installed onto the 
hard disk. I also used Borland’s Turbo C 
to test compatibility and system perfor- 
mance. The sample MicroCalc spread- 
sheet program supplied with Turbo C 
(7700 lines of C code) compiled in only 
25 seconds, as opposed to 71 seconds re- 
quired by the Compaq Deskpro 386. 

The 80386 control software and oper- 
ating systems I tested included Digital 
Research Concurrent DOS 386, PC- 
MOS/386, DESQview 2.0, Microsoft 
Windows/386, and a prerelease version of 
Microsoft OS/2 version 1.0. All worked 
without any problems. 


Final Judgment 

The system requires little technical skill 
to set up and use. In addition to the excel- 
lent warranty, PC Designs offers a toll- 
free help line to registered owners, so 
buyers can get ready assistance and in- 
formation. 

The PC Designs GV-386 is a compat- 
ible, high-speed personal computer. It is 
well-suited for any application that re- 
quires an 80386 processor or high pro- 
cessing speeds, ranking at or near the top 
of the 80386 range in all the benchmarks 
and tests. Its cache memory system is 
well-designed and produces a measurable 
increase in system throughput when com- 
pared to other 80386 systems. The GV- 
386 is a Solid, robust machine; its design- 
ers paid attention to features and detail. 
Given the trend toward software with 
large memory requirements, the GV- 
386’s ability to hold 4 megabytes of RAM 
on the motherboard is a valuable asset. & 
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Push a button. Pull a lever. Push a button. IBM® Graphics Printer® or IBM Proprinter* commands. 
Its that easy to switch from computer paper to letterhead For pricing, more information and a demonstration 
using a Fujitsu DX2000 Series 9-wire dot matrix printer. of the DX2000 series or any of our complete line of 
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More Efficient, More Productive. 
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produce between Il] and 135 lines of copy per minute. 
Or an average-size memo in draft quality in just Il seconds. 
Print speeds range from 44-54 characters per second 
in near-letter quality mode, to 220-324 cps in draft 
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SYSTEM REVIEW 


The Toshiba T3 100/20 


If an AT-class machine is part 
of your normal working envi- 
ronment, the Toshiba T3100/20 
($4699) can let you work with 
your usual tools when you are 
traveling. The T3100/20 is built 
around an Intel 80286 micro- 
processor running with one 
wait state at 8 MHz, switchable 
to 4 MHz. It comes standard 
with 640K bytes of 120-nano- 
second RAM, which allows it to 
run software that runs on desk- 
top ATs. Mass storage for the 
T3100/20 consists of a 720K- 
byte 34-inch floppy disk drive 
and a 20-megabyte hard disk 
drive with a run-length-limited 
(RLL) controller. The size of 
_ the hard disk drive and the fact 
that it uses RLL encoding are 
the only differences between 
the T3100/20 and the older 
T3100 with a 10-megabyte hard 
disk drive. 

A highly readable gas-plasma 
display tops the system. The 
display swings up to reveal a 
full-size 81-key keyboard with 
10 function keys running across 
the top. A template (a blank is provided 
with the computer) can sit in a shallow 
well above the function keys. Above the 
template, the T3100/20 sports seven 
LED indicators for Power/Speed, disk 
use, external monitor, and keylocks. 
With RGB, parallel, and 9-pin serial 
ports lined up across the rear of the com- 
puter, the I/O of the T3100/20 is com- 
plete, especially for a laptop computer. 
The power supply is switchable between 
115 and 230 volts. 

Toshiba does not provide a battery 
pack for the T3100/20; the company has 
designed the system to operate from an 
AC power outlet. While this limits the use 
of the computer to times when an electri- 
cal outlet is handy, the convenience of a 
hard disk drive and an easily readable 
screen may be more important in some 
situations. [Editor’s note: For those who 





Curtis Franklin Jr. 


This laptop strikes 


a balance between portability 


and power 





want a laptop that does not need an elec- 
trical umbilical cord, see the text box 
“The Toshiba 1000” on page 135. | 

All these AT-class features are packed 
into a compact 15-pound box, measuring 
approximately 12 by 3 by 14 inches, 
which comes standard with a padded 
nylon carrying case. The unit also comes 
with MS-DOS 3.2 and Lotus Metro, a 
desk accessory that provides a notepad, 
an appointment book, and a clipboard 
(among other features). 

The unit I reviewed had an optional 
RAM upgrade ($1699), providing 2 
megabytes of Expanded Memory Specifi- 
cation (EMS)-compatible RAM for pro- 
grams that can make use of it, and an op- 
tional 1200-bit-per-second internal 
Hayes-compatible modem ($399). As re- 
viewed, with added memory and modem, 
the system retails for $6797. Other op- 


tions include an IBM PC-com- 
patible five-slot expansion 
chassis ($999) and a 5%-inch 
external floppy disk drive 
($499). See page 134 for a com- 
plete list of options with prices. 


The Power 

When compared with other 
popular laptop computers, the 
Toshiba is at least twice as fast 
as most that operate at 4.77 
MHz and is about 20 percent 
faster than the NEC MultiSpeed 
operating at 9.54 MHz. [Edi- 
tor’s note: See “The NEC Mul- 
tiSpeed”’ by David Satz in the 
September 1987 BYTE.| You 
can easily switch the speed of 
the T3100/20’s processor from 
the keyboard by using a three- 
key combination. 

In addition to the advantage 
in calculation speed, the 
3100/20’s internal hard disk 
drive gives it an obvious advan- 
tage in disk access over floppy 
disk drive-based portables. For 
example, the spreadsheet used 
in the BYTE benchmarks took 
approximately 7 seconds to load from the 
MultiSpeed’s floppy disk drive. The 
spreadsheet loaded from the 3100/20’s 
hard disk drive in just over 1 second. In 
comparison to the PC AT’s hard disk 
drive, the Toshiba’s hard disk drive turns 
in a slightly better performance. The 
CORETEST gives the data transfer rate 
of the T3100/20’s hard disk drive as 
107.4K bytes per second, and the average 
seek time as 77.7 milliseconds. 

The Toshiba stands out most not in cal- | 
culation speed, which is impressive, but 
in clarity of display, which is amazing. Its 
resolution is 640 by 400 pixels, giving a 


continued 


Curtis Franklin Jr. is a BYTE technical 
editor. He can be reached at One Phoe- 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as “‘curtf.”’ 
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Toshiba T3100/20 





Company 

Toshiba America Inc. 
Information Systems Division 
9740 Irvine Blvd. 

Irvine, CA 92718 

(714) 538-3000 


Size 
121% by 3 by 141% inches; 15 pounds 


Components 

Processor: 16-bit 80286 running at 4 or 
8 MHz 

Memory: 640K bytes of RAM, 
expandable to 2.6 megabytes internally 
Mass storage: One 720K-byte 32-inch 
floppy disk drive and one 20-megabyte 
hard disk drive 

Display: Red-orange 5%- by 72-inch 
flat gas-plasma with 25-line by 80-column 
text and 640- by 400-pixel monochrome 
graphics; also emulates IBM CGA 
graphics 

Keyboard: 81 keys; 10 function keys; 
separate cursor keys; LED indicators for 
Caps Lock, Num Lock, and Scroll Lock 
keys 

\/O interfaces: RS-232C 9-pin male 
connector; 25-pin female parallel 
connector; RGB video 9-pin female 
connector 


Software | 
MS-DOS version 3.2; Lotus Metro 


Options 
Internal 1200-bps modem: $399 
54-inch external floppy ask drive: 
$499 
_ Floppy link file-transfer poemicsue 
$199 _~C 
_ 15-key numeric keypad: $99 
IBM PC-compatible five-slot expansion 
chassis: $999 
Interface card for expansion chassis: 
$199 
2-megabyte RAM upgrade $1699 


Documentation 
168-page Toshiba T3100 Portable 
Personal Computer User's Manual 


Price 
$4699 


Inquiry 887. 


full 25 lines by 80 columns. The red- 
orange gas-plasma display is a large part 
of the T3100/20’s appeal and usefulness, 
and there is no question that it is far more 
readable than even the best LCD screens. 
The character set of most LCDs is blocky 
at best. The characters on the Toshiba are 
sharp and easy to read, due in part to the 
screen’s 1-to-1 aspect ratio. In addition, 
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The Disk Access benchmarks write and then read a 64k- be sequential text file toa en 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The 40K Format/Disk Copy benchmark is not _ 
performed on computers with only one floppy disk drive. The 40K File Copy benchmark 
copies a 40K-byte file on the hard disk. The Spreadsheet tests load and recalculate a 25- 

by 25-cell Multiplan (1.06) spreadsheet. GWBASIC 2.1 was used for the disk access and 
basic performance tests. On the T3100/20 and the IBM PC AT, the disk access, file copy, 
and spreadsheet tests were performed from the hard disk drive; on the T1000 and the 
IBM PC, the disk access, file and ‘Spreadsheet tests were eo o ve . 


floppy disk drives. 


LCD displays tend to “ghost” as informa- 
tion scrolls down the screen, making it 
difficult to read information from the 
MS-DOS TYPE command, or from a bul- 
letin board or on-line information service 
at 1200 bps. The T3100/20’s screen 
showed no lag or ghosting and no flicker 
under fluorescent lights. 

For all its virtues, however, the To- 


shiba’s display has a serious drawback: 
The surface of the screen is smooth and 
highly reflective. In my office, the fluo- 
rescent lights overhead caused consider- 
able glare. The screen reflected light 
from the overhead fixtures, the image of 
my clothing, and anyone who happened 
to walk into my office. All this activity in 
front of the characters on the screen was 


Toshiba T1000 


Company 

Toshiba America Inc. 
Information Systems Division 
9740 Irvine Blvd. 

Irvine, CA 92718 

(714) 538-3000 


Size 
12% by 2 by 11 inches; 6Y2 pounds 


Components 

Processor: 8-bit 80C88 running at 4.77 
MHz 

Memory: 512K bytes of RAM, 
expandable to 1.2 megabytes internally 
Mass storage: One 720K-byte 31-inch 
floppy disk drive 

Display: Supertwist LCD with 25-line by 
80-column text and 640- by 200-pixel 

~ monochrome graphics 

Keyboard: 82 keys: 10 function keys; 
separate cursor keys 

\/O interfaces: RS-232C 9-pin male 
connector; 25-pin female parallel 
connector; RGB video 9-pin female 
connector: RCA-type composite 
monochrome connector 


Software 
MS-DOS version 2.11 (in ROM); 
Borland SideKick 


Options 

Internal 1200-bps modem: $399 

Internal 768K-byte memory card: $549 

External 5%-inch floppy disk drive: 
$499 

Automobile power adapter: $59 

17-key numeric keypad: $99 

Floppy Link: $199 

Universal AC adapter (100 V to 264 V 
AC):$59 

Carrying case: $59 

MS-DOS 3.2 (on floppy disks): $75 


Documentation 
116-page Toshiba T1000 Portable 
Personal Computer User’s Manual 


Price 
$1199 


Inquiry 888. 


more than a little distracting. The screen 
angle is adjustable across a wide range, 
but no angle (at least, no angle that left 
the screen visible from my chair) could 
eliminate the glare. In fairness, my office 
lighting is tough on displays, and the 
sparse incandescent lighting found in 
most hotel rooms is perfect for the gas- 
plasma display. The problem with glare 
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The Toshiba T1000 


he Toshiba T1000 ($1199) presents 

a nearly complete contrast to its 
bigger brother, the T3100/20. Where 
the T3100/20 trades elements of porta- 
bility for power, the T1000’s scales are 
tipped in favor of portable convenience. 
In fact, the T1000 is the first laptop I’ve 
seen that’s better than the venerable 
Tandy model 100 for the type of work 
(writing on the road) for which I need a 
portable. 

The T1000 (see photo A) is a full IBM 
PC-compatible computer in a compact 
6'%4-pound package. In its standard con- 
figuration, the T1000 comes with an 
80C88 running at 4.77 MHz, 512K 
bytes of 100-ns RAM, MS-DOS version 
2.11 in ROM, a single 720K-byte 3'2- 
inch floppy disk drive, a 25-line by 80- 
column supertwist LCD screen with a 
resolution of 640 by 200 pixels, a full- 
size 82-key keyboard, and video (RGB 
and composite), parallel, and serial 
ports. 

The machine that I reviewed had the 
optional 1200-bps internal modem 
($399). It also had a memory-expansion 
board with 768K bytes of 100-ns RAM 
($549) that could be configured as a 
nonvolatile RAM disk. Like the 
T3100/20, the T1000 is covered by a 
one-year warranty, with an extended 
two-year warranty available at extra 
cost. For a complete list of the available 
options and their prices, see the box at 
left. 

Without the RAM disk, the T1000 
harks back to the olden days of personal 
computing, when disk space was pre- 
cious and users often had to spend a con- 
siderable amount of time swapping disks 
with files back and forth in laborious 
“housecleaning.”? With the RAM disk 
in place, the T1000 becomes the most 
portable IBM PC-compatible computer 
I’ve ever used, free not only from the 
power cord but also from the extra bag- 
gage of numerous floppy disks. 

After setting up the RAM disk (a one- 
time, 1-minute procedure), I installed 
the XyWrite III Plus word processor, the 


also turns up with the screen on the Com- 
paq Portable III, which has a gas-plasma 
screen that is very similar to the Toshiba 
T3100/20’s. 


Using the Power 

I ran a number of programs on the 
T3100/20, including Lotus 1-2-3 Release 
2, XyWrite III Plus, WordStar 4.0, Pib- 





Photo A: The Toshiba T1000 is a 
6/4-pound 80C88-based laptop that 
operates from rechargeable 
batteries. 


communications program PC-Talk, and 
Lotus 1-2-3 on the RAM disk. There 
was still plenty of room left over for files 
that I needed to work on, and working 
completely from the RAM disk was both 
much faster and less of a battery drain 
than working from the floppy disk 
drive. 

As with any battery-powered device, 
battery life is an important issue for the 
T1000. The nickel-cadmium battery on 
the computer lasted from 3 to 5 hours 
before the low-battery indicator was ac- 
tivated; the exact time depended on how 
much disk activity had taken place. Ac- 
cording to Toshiba, the nonvolatile 
RAM is safe as long as any charge re- 
mains in the battery. One user’s RAM 
disk was still intact 2 days after the low- 
power light came on; however, I would 
recommend that you recharge the bat- 
tery as soon as possible after the light 
appears. 

Of course, the T1000 is no match for 
the T3100/20 in computing speed, but 
then, a PC is no match for an AT. Life is 
filled with decisions and compromises. 
In this case, the T1000 trades bulk, ex- 
pandability, and speed for functionality 
and tremendous portability at a reason- 
able price. 





term 3.2.5, PC-Talk III, GWBASIC 2.1, 
and Reflex version 1. All ran quite well. 
The only problems arose when CGA 
graphics were displayed on the gas-plas- 
ma screen in such a way that the “colors” 
were indistinguishable from one another. 
As mentioned earlier, the computer 
comes packaged with MS-DOS version 
continued 
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3.2 and Lotus Metro. As a longtime user 
of SideKick, I was impressed by Metro’s 
ease of use and the flexibility and power 
of the various desk accessories. _ 

The T3100/20’s keyboard is a solid, 
middle-of-the road affair. It does not of- 
fer the tactile feedback of the IBM key- 
boards or an audible key click, but it is far 
superior to some of the mushy keyboards 
sold with clones. The lack of a separate 
numeric keypad may be important to 
some users, but I found the layout easy to 
use and work with. An optional numeric 
keypad is available for $99 for those who 
need one. 

The Toshiba T3100 Portable Personal 
Computer User’s Manual, included with 
the system, is thorough, clearly written, 
and well organized. A one-year warranty 
is standard on all components; a two-year 
warranty on all components is available at 
additional cost. 


The Beauty and the Blemishes 

The T3100/20’s predecessor, the T3100, 
achieved the rank of status symbol among 
many of America’s regular business trav- 
elers. A major factor in the status of the 
T3100, and of the T3100/20 as well, is 
the laptops’ appearance. These ma- 
chines, with their angular, sleek, matte- 
gray plastic cases, conjure Eurotech 
visions of an elegant office. The only part 
of the T3100/20 that seems out of place is 
its handle. 

It’s not that the handle is useless; it 
makes a dandy stand to bring the machine 
and its keyboard to the proper angle for 
typing. The problem is that the handle 
might suggest that the computer can be 
carried around without its case. From 
desk to desk in an office, this is OK, but 
venturing outside with a bare T3100/20 
would be a major mistake. For one thing, 
there’s no place to put the power cable. 
For another, the case has holes in it. 
There are cooling slots in the back of the 
display panel and an opening for the cool- 
ing fan in the rear of the computer, thus 
affording lots of opportunities for water 
and assorted detritus to get in and wreak 
havoc on this beautiful and rather expen- 
sive machine. 

Another drawback of the T3100/20 is 
its cooling fan. Obviously, in a computer 
based on the components used by this ma- 
chine, forced-air cooling is a must. Un- 
fortunately, the fan in the Toshiba makes 
a sound at a pitch and volume optimal for 
making my teeth itch. The noise is made 
worse by an apparent interaction with the 
hard disk drive: Disk activity causes a 
definite change in the noise pitch of the 
fan, in addition to the normal sounds of 
disk access. 

The third problem has to do with the 
power consumption of the T3100/20, 
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which is high enough to require connec- 
tion to an AC power outlet. I didn’t think 
the power requirements would be a severe 
handicap; I simply planned my work for 
places where I could expect to find an 
electrical outlet. I didn’t reckon on the 
security forces at LaGuardia Airport. 
Their hand-check of a computer is sim- 
ple: Turn it on, and if the screen does 
computer-like stuff, it’s a computer. We 
searched the X-ray machine for an outlet 
while the passengers for the 6:00 shuttle 
stacked up behind me. This episode 
aside, I found that a portable computer is 
most useful when it can be used in a car, 
on a plane, or in an airport waiting area. 
All this is sacrificed with the Toshiba 
T3100/20. 


A Stiff Competitor 

The Toshiba T3100/20 is certainly at or 
near the top of the portable computer 
field in both price and performance. I ex- 
pect it to compete directly with two other 
computers on the market: the NEC 
MultiSpeed, which runs faster than the 
crowd of 8088-based portables, and the 
Compaq Portable III, which uses an 
80286 CPU clocked at 12 MHz. The 
T3100/20’s hard disk drive speeds opera- 
tions and reduces the number of floppy 
disks in your carrying case. In sheer 
screen readability, the Toshiba comes out 
well on top. On the other hand, the Multi- 
Speed frees you from dependence on an 
AC power supply—and does it for $2195, 
a considerably lower price than that of the 
T3100/20. 

The Compag Portable III shares many 
features with the Toshiba T3100/20. 
They both have 80286 CPUs, internal 
hard disk drives, and gas-plasma dis- 
plays. The price of a Portable III with a 
20-megabyte hard disk drive is $4999, 
which is about the same as that of the 
T3100/20, and it too has to be plugged 
into an electrical outlet. 

The Compaq’s advantages include its 
capability (through a piggyback unit) to 
use full-size AT add-in boards, and its 
speed, from a 12-MHz system clock. The 
Toshiba gets the nod for pure portability: 
The Compaq is 5 pounds heavier, and its 
lunch-box configuration is more cumber- 
some than the Toshiba’s flat shape. Last- 
ly, the Toshiba is a simply a better-look- 
ing computer than the Portable III. This 
didn’t make my spreadsheets recalculate 
faster or replace the AC power cord, but it 
did please my sense of aesthetics. [Edi- 
tor’s note: For more information on the 
Compaq Portable III, see the review 
“Compaq’s new Carry-on’”’ by John 
Unger in the May 1987 BYTE. | 

The Toshiba T3100/20 is expensive, 
but for the money you get 80286 power 
and greater portability than any other AT 


compatible. You can buy computers that 
are more portable, and you can buy faster 
computers, each for less money than the 
Toshiba. But if you need speed and porta- 
bility in one package, the Toshiba 
T3100/20 should be at the top of your 
list. @ 


VIEWS FROM BIX: 
T3100/20 and T1000, 


laptops/reviews #4, from Tom Moran. 


I do software development and must 
occasionally visit distant customers. 
I've taken the T3100/20 to Europe and 
Asia. With the hard disk, I can take along 
essentially a duplicate software 
development environment and make any 
changes, or show any demonstrations, on 
the spot. The disk can also be a "data 
briefcase" for taking large files to and 
fro. My customers and my hotels always 
have electricity, and the plane or 
airport between customers is the last 
place I need to use the computer. The 
T3100/20 often draws admiring and curious 
crowds. I think that has had a positive 
effect on my meetings. 


laptops/reviews #5, from Richard Berry. 


I am using a T3100/20. The fan pitch is 
actually a high-voltage leak from the 
power supply, as nearas I can tell. I had 
a previous T3100 that sounded like nails 
on a chalkboard. It appears that the 
stronger the power draw, the quieter the 
noise is. To demonstrate this, close 

your screen with the machine on. It should 
be quite strong at that point. I simply 
took my machine back and had it replaced. 
My present machine has no noise at all. 
Since Toshiba offers an excellent service 
policy, you may wish to send it back to be 
repaired. My only experience with service 
has been with the 20-meg upgrade through 
the DYN service network, but I was 
extremely impressed, sending in my 
machine Monday night and receiving the 
upgraded machine Wednesday morning. As I 
said, the screeching is not unknown among 
the T3100s, but it isn't a necessity to 
operating the machine. 


laptops/reviews #6, from Jean U. Thoma. 


If the Toshiba T1000 had a seat for an 
8087 coprocessor (which could take the 
physical space of the modem), it would 
reach a vast market in universities. 
Without it, engineering software runs 3 
times slower or not at all, soI am unable 
to recommend it to students. I like the 
T1000 for portability and memory, but I 
sorely miss the coprocessor. I use only 
laptops, at home and on or off campus, and 
do not need batteries since I always find 
an electric outlet. 
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Priorities. They’re differ- 
ent for every department. 
Some need more power 
in a computer that takes 
up less space. Others | 
want state-of-the-art 
performance today 
with engineering in- . 
novation to keep up 
with tomorrow. 
What’s the answer? AST Premium/286 
AST Research. We've been provid- 
ing quality enhancement boards, 
peripherals and connectivity solu- 
tions for years. Now, with our com- 
plete family of high-performance 
computers, AST provides a single source for a broad 
range of needs. And model for model, AST Premium™ 
computers feature solid compatibility and superior 
performance for the best value on the market. 
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AST Premium Workstation 


Take the AST Premium/386, 
| for example. With 20 MHz op- 
| eration, advanced architecture 
and AT® hardware compati- 
bility, it’s an incredible power 
ool for MS-DOS® MS OS/2™ 
and XENIX® applications. 

For general office com- 
puting, the AST Premium 
Workstation™ provides 
1e power and flexibility of competing 
machines three time its size. And for ex- 
traordinary compatibility and 10 MHz, 

O wait-state speed, the acclaimed AST 
Premium/286 is at the top of its class, 
with a built-in upgrade path to the 
next generation of microprocessors. 

For a more productive, versatile environment, 
make AST products your top priority. Need more 
information? Fill out the coupon 
below, or call AST Research, 
(714) 863-0181, ask for ® 

operator AAOO3. RESEARCH INC. 
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Please send me more information on the following: 
OPremium/386 

CPremium/286 

OPremium Workstation 

XPlease have an AST representative call me. 


Name 








Company 





Address 








City/State/Zip 


Phone 


AST Research, Inc., 2121 Alton Avenue, Irvine, CA 





| | 
| | 
| | 
| | 
| | 
| | 
| Title | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


AST Markets products worldwide—in Europe and the Middle East Call: 44 1 568 4350; in the Far East call: 852 5 717223; in Canada call: 416 826 7514. AST and AST logo registered 
and AST Premium and AST Premium Workstation trademarks AST Research, Inc. MS-DOS and XENIX registered and MS OS/2 trademark Microsoft Corp. AT registered trademark International 


Business Machines Corp. Copyright © 1987 AST Research, Inc. All rights reserved. 
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Who's got connections 
at AT&T...Rolm...DuPont... 
and 39 of the other top 50 Fortune 500? 


USRobotics Courier modems. 


experience and has sold over half 


The top Fortune 500 compa- 
a million modems. 


nies know data communications 

and look hard at their bottom Of course, it's easy to spend 

line. What could persuade money for the false security 

them to purchase you get from a more fa- 

USRobotics Courier : mous name. But with 

modems? ™ USRobotics, you pay 
Superior performance. ™ Only for what's important: 

At a fair price. | | relicbitity, manufacturing quality, 
With our complete line of dial-up modems —from ease of use, robustness, elegant technical design. And a 

1200 bps to 17,400 bps—our customers get dependable company committed to service, support and caring for its 

performance under exacting conditions. Plus the assurance customers. 

of dealing with a manufacturer who has over 10 years Courier modems from USRobotics. Connect with us. 


Call 1-800-DIAL-USR™ °’ 


In Illinois (312) 982-5001 


Robotics’ 


The Intelligent Choice in Data Communications. 
8100 McCormick Blvd., Skokie, I[linois 60076. USRobotics and Courier are trademarks of U.S. Robotics, Inc. 
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SYSTEM REVIEW 





The Symmetric 375 


The Symmetric 375 computer 
is a small, portable Berkeley 
Standard Distribution (BSD) 
4.2 Unix system loaded with 
many useful features. Its small 
size (about that of a Compaq 
Portable II) and weight (22 
pounds) make it the only porta- 
ble BSD Unix system I know of. 
The list price of the system re- 
viewed here (which includes a 
bundled terminal and printer) is 
$8995, but Symmetric dis- 
counts the price to $8,095 if it is 
prepaid. 


System Hardware 

The Symmetric uses a National 
Semiconductor NS32016 pro- 
cessor running at 11 megahertz 
with no wait states and a 64-bit 
NS32081 floating-point pro- 
cessor. The reviewed system 
came with 2 megabytes of 150- 
nanosecond dynamic RAM (ex- 
pandable to 8 megabytes) and 
an 85-megabyte (unformatted 
size) hard disk drive. Due to a 
shortage of the 60-megabyte 
standard SCSI cassette tape 
drives, the review system came equipped 
with a 1-megabyte floppy disk drive. 

The Symmetric has several ports on 
the back, including four serial ports that 
can be set from 50 bits per second to 
38.4K bps, a Centronics parallel port, a 
10-megabit ‘“‘thick’’ Ethernet port, a 
SCSI port with an asynchronous transfer 
rate of 1 megabyte per second, an ST506 
hard disk drive port, and a floppy disk 
drive port. The system also has a Reset 
button and an LED digital display located 
in the back. The digital display shows the 
current interrupt level, and you know the 
system has hung if the number doesn’t 
change. 

The hard disk drive is fairly fast, with a 
28-millisecond average access time. The 
floppy disk drive can read both 40- and 
80-track floppy disks in a number of con- 
figurations; it read a Xenix tar disk (made 


Patrick Wood 


Symmetric’s new 
system brings Berkeley Unix 
to a portable box 





on a 360K-byte floppy disk) with no trou- 
ble. The system comes with two com- 
mands for handling MS-DOS disks: 
msdir and msget. I was able to copy the 
BYTE benchmark files from MS-DOS 
formatted floppy disks with no problems. 

The inside of the Symmetric is rather 
unexciting: There are no slots for expan- 
sion cards, and most of the circuitry is on 
the main board, with a few cables leading 
off to peripherals and a power supply. 


System Software 

The Symmetric runs a “plain vanilla” 
Berkeley 4.2 BSD Unix. It supports de- 
mand paging to disk with a 16-megabyte 
virtual memory address space for each 
process. The standard Berkeley features, 
such as job control and the new terminal 
driver, performed flawlessly, as did vi 
and the C shell. The Bourne shell was the 


standard Seventh Edition ver- 
sion. The line-printer spooler 
worked fine (with a serial 
printer), and none of the system 
utilities I used showed any de- 
parture from a standard BSD 
system. 

I ported several thousand 
lines of C code from a variety of 
sources designed to run on 
Berkeley Unix, and all of it 
compiled and ran without 
change, except for a problem 
with floating-point numbers 
(discussed below). Some code 
designed to run on System V 
and Xenix V ported over, but 
some of these programs simply 
wouldn’t run at all. This is 
hardly surprising, given the dif- 
ferences between these versions 
of Unix. Symmetric says that, 
by the time you read this, a new 
version of the operating system 
will be available that supports 
both BSD 4.3 and the System V 
Interface Definition (SVID), 
the standard by which Unix sys- 
tems are compared to AT&T’s 
System V. 

The Symmetric 375 is shipped with 
eight standard languages: C, FOR- 
TRAN-77, Pascal, BASIC, APL, assem- 
bly language, LISP, and ICON. Of these, 
I evaluated only the C compiler. The re- 
view system also came loaded with op- 
tional software, including TRX, Ingres, 
EMACS, SPICE, TOP, GDB, Q-CALC, 
the Symmetrix Kernel Configuration 
Package, and a window manager for 

continued 


Patrick Wood (Pipeline Associates Inc., 
49 Manito Ave., Lake Hiawatha, NJ 
07034) is the coauthor of four books on 
Unix and C and is consulting editor for 
the Sams Unix System Library. He is also 
vice president of Pipeline Associates 
Inc., a company specializing in Unix and 
C training and consulting. He can be 
contacted on BIX as “‘patwood.”’ 


JANUARY 1988 * BYTE 141 


REVIEW: THE SYMMETRIC 375 





Symmetric 375 


Type 
Portable 4.2/4.3 BSD Unix system 


Company 

Symmetric Computer Systems 
40487 Encyclopedia Circle 
Fremont, CA 94538 

(415) 651-6090 


Size 
14 by 6 by 12 inches; 22 pounds 


Components 

Processor: 11-MHz National 
Semiconductor 32-/16-bit NS32016, with 
NS32081 floating-point unit and 
NS32082 memory management unit 
Memory: 2 megabytes of zero-wait-state 
RAM, expandable to 8 megabytes; 8K- 
byte ROM start-up program 

Mass storage: 85-megabyte 
(unformatted size) internal hard disk 
drive; internal 60-megabyte SCSI 
cassette tape drive 

Ports: Four serial RS-232C ports, 
configured as DCE and speed-selectable 
from 50 bps through 38.4K bps; 
Centronics-compatible parallel port; 10- 
megabit Ethernet with TCP/IP support; 
external Shugart-style floppy disk 
interface; external SCSI interface; 
external ST506 hard disk interface 
Other: DEC VT-52-/VT-100-/VT-220- 
compatible Esprit Opus 220 terminal with 
amber screen, detached keyboard, 
Epson-compatible printer, and 
clock/calendar with battery backup 


Software 

Berkeley Unix 4.2, FORTRAN-77, 
assembly language, Pascal, LISP, ICON, 
BASIC, APL, and C 


Options 

8 megabytes of RAM: $2200 
170-megabyte hard disk drive: $1900 
380-megabyte hard disk drive: $3200 
760-megabyte hard disk drive: $4500 
Q-CALC: $750 

University Ingres: $20 

EMACS: $20 

SPICE: $15 

FOP: $15 

GDB: $20 

Kernel Configuration Package: $100 
TEX: Contact company for availability 


Documentation 
The 375 Owner’s Manual, 232 pages 


Price 
Symmetric 375 with terminal and 
printer: $8995 ($8095 prepaid) 
Symmetric 375 low-end system with 50- 
megabyte hard disk drive, 1-megabyte 
5%-inch floppy disk drive and without 
SCSI port and Ethernet port: $5550 
($4995 prepaid) 


inquiry 886. 


142 BYTE * JANUARY 1988 


Apple Macintosh computers. Of these, I 
tested TEX, EMACS, Q-CALC, and 
GDB. All performed well. In all, 30 
megabytes of software was supplied with 
the system, some of it in source code 
form. With the exception of Q-CALC and 
the Kernel Configuration Package, the 
optional software is available on floppy 
disks for a copying fee of either $15 or 
$20 per program. Software distribution 
on 50-megabyte TEAC cassette tapes is 
available at $15.50 per tape. 

The C compiler on the Symmetric 
seems slow because it spends a lot of its 
time in the optimization phase and pro- 
duces tight code. Symmetric claims that 
its C compiler is “highly compatible with 
Berkeley VAX C” and that “all data types 
except float and double are bitwise 
identical to VAX convention.”’ The 
float and double data types follow the 
IEEE 754 standard floating-point for- 
mat, to support the NS32081 math chip. 
However, the compiler’s floating-point 
compatibility leaves much to be desired. 
For example, the code 


struct obj { 
float x; 
float y; 
} “eb a: 


test (pl, p2) 
struct ob}. *pl, 
{ 


*p2 : 
float y; 
p2->y; 


y* .(p2-oy = ple>y)? 
/* dies on this line */ 


toll 


x 
z 
} 


produces this error message: 


"test.c", line 12: compiler error: 
expression causes compiler loop: 
try simplifying 


This code compiles properly on a VAX 
running BSD 4.3, Xenix V, and Bor- 
land’s Turbo C compiler. It also com- 
piles properly on the Symmetric if the 
structure elements are anything but 
float or double, or if the pointers p1 
and p2 are static. 

GDB, a symbolic source-code debug- 
ger, was supplied with this system. I used 
it to debug a couple of programs that I had 
difficulty porting. I was able to find sim- 
ple bugs with GDB’s extensive on-line 
help facilities. 

The Symmetrix Kernel Configuration 
Package allows the system administrator 
to customize the configuration of the op- 
erating system. It lets you add or remove 
device drivers, thus changing the amount 
of memory required by the kernel. 

The Symmetric comes with a stripped 


version of Donald Knuth’s TRX text- 
formatting system (the full font package 
is around 300 megabytes). It doesn’t in- 
clude all the TfX font files, but it does 
include all the files for 300-dot-per-inch 
printers in sizes from 5 to 12 points, 
as well as 10-point fonts for printers of 
other resolutions. This represents an in- 
telligent compromise: 300-dpi laser 
printers abound, and they are good de- 
vices for getting reasonable-looking out- 
put from TRX. 


Communications Software 

The Symmetric is shipped with a couple 
of networking packages: UUCP, the 
standard Unix networking software, and 
TCP/IP, the standard BSD Ethernet soft- 
ware, which includes commands for 
copying files to and from remote systems, 
remote command execution, and remote 
log-in. It also comes with SL/IP, a serial 
networking package. 

The Berkeley version of UUCP that 
comes with the system had some prob- 
lems communicating with my Xenix sys- 
tem at 9600 bps. I could send data from 
the Symmetric to my Xenix system (an 
AT&T PC 6300 running Xenix V) 
without any problems; however, data sent 
the other way caused UUCP’s communi- 
cations program uucico to fail. At 9600 
bps, some files did make it through, but 
the effective transmission rate was around 
400 bytes per second (probably due to the 
number of packet retries). 

Communicating with other systems 
over the modem worked properly. The 
program tip, used to connect to the 
modem for logging into remote systems, 
worked well, and the uucico program 
transferred and received files with no 
problems. The only drawback of this sys- 
tem is that it has trouble dropping the 
DTR line, causing the modem to remain 
connected to some systems. Although 
there may be a way to fix this, I couldn’t 
determine how from the documentation 
provided. 

I didn’t test the TCP/IP or SL/IP soft- 
ware because I didn’t have access to an 
Ethernet network or another system that 
could run SL/IP; however, the local- 
host command (used to test the local part 
of TCP/IP via cooperating processes) 
worked fine. 


Terminal, Printer, 

and Documentation 

The Symmetric 375 is bundled with a 

VT-220-compatible Esprit Opus 220 ter- 

minal with a detached keyboard and an 

amber screen. The keyboard contains the 

full ASCII character set, an 18-key nu- 

meric keypad on the right, 18 program- 

mable function keys across the top, and 
continued 
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Table 1: Unix benchmarks. User time is time spent executing nonprivileged instructions. System time is time spent 
executing privileged (kernel) commands (i.e., system calls) plus system-level overhead (e.g., context switching between 
processes). Real time is elapsed time, and it is often not the sum of the user and system times; the difference is the time 
spent waiting for I/O operations to complete, waiting for a signal from another process, “sleeping,” or being swapped 
into memory or out to disk. Pipe measures how long it takes to set up a pipe and pass 0.5 megabytes of data through it. 
System Call queries the operating system 25,000 times concerning its process identity with the getpid() system call. 
Function Call runs two programs: One uses a function call to accomplish a goal, and one doesn’t use the function call 
for the same goal. The user time of the program not using the function is subtracted from the user time of the program 
using the function; the difference is function-call overhead, shown in the table as Delta user. Sieve runs one iteration of 
the Sieve of Eratosthenes. Write and Read test the random-access disk implementation. Write creates, opens, and writes a 
256- by 512-byte file. Read reads this file and then removes it. The Shell tests invoke background processes. The shell 
statement wait causes the shell script in multi.sh to pause until all the requested background processes have terminated. 
The background process tst .sh invokes several commonly used Unix commands and exercises disk access with them. 

_ Loop tests long-integer arithmetic and is mostly processor-bound. All times are in seconds. 


Unix benchmarks 





Pipe System Call Function Call 
Unix 
Machine version Real User System Real User System Delta user 
Symmetric 375 4.2 BSD 13,09 0.01 6./5 6.98 1413 5.70 0.90 
IBM PC XT PC/IX 16.6 0.1 7.6 39.8 2.9 35,6 4.7 
AT&T PC 6300 Xenix V 11.70 0.07 3.62 15,32 1.10 14.05 1.52 
AT&T Unix PC System V 4.2 0.0 1.6 8.1 0.2 7.5 0.7 
Sun-3/160 4.2 BSD 2.19 0.00 1.90 25 0.48 ZAs 0.20 
VAX 8600 4.3 BSD 0.67 0.00 0.28 O77 0.05 0.55 0.12 
Sieve Write Read Shell Loop 
Real User System Real Real Real User System | Real User System 
~ Symmetric 375 2.13" 2.58 0.06 2.25 5:28 466 0.26 1.96 8.18 8.01 0.08 
IBM PC XT 8.2. 7.8 0.3 11265. c20.7 86, 17 Bie 32.2’ 31,5 0.3 
AT&T PC 6300 442 3.85 0.40 fas T8357 | 12.38 “O43 3.98 16.62 15.8 O37 
AT&T Unix PC 2.4 2.1 0.0 3.9 11.6 5.1- ‘0:2 1.2 6.8 6.2 0.1 
Sun-3/160 0.73 0.62 0.00 1.33 1.00 2.78 0.08 0.77 200° 1:80..' 0.02 
VAX 8600 0.32 0.28 0.00 0.32 O43 1.07 0.00 0.15 0.73 0.60 £0.00 
Multitasking Unix benchmark (real time): 
Unix Number of concurrent processes 
Machine version 1 2 3 4 5 6 
Symmetric 375 4.2 BSD 4.65 6.42 8.15 9.80 11.61 13.29 
IBM PC XT PC/IX 10.6 23.4 42.8 74.1 84.2 130.7 
AT&T PC 6300 Xenix V 12.52 16.38 22.97 28.33 35.78 43.33. 
AT&T Unix PC System V 6:3 8.7 5 all § 19.2 22.8 29.8 
Sun-3/160 4.2 BSD 2.63 3.14 3.69 4.25 4.85 520) 
VAX 8600 4.3 BSD 117 1.51 1.83 2.17 2.53 2.83 


Table 2: The BYTE C language benchmarks. (For more information, see “A Closer Look”’ by Richard Grehan in the 
September 1987 BYTE.) All times are in seconds, except for the Dhrystone, which is in Dhrystones per second. The 
Dhrystone version is 1.1, using no registers, for 50,000 iterations. 


Test Symmetric IBM PC AT Model 80 AT&T AT&T Sun-3/160 VAX 8600 
11-MHz 8-MHz 16-MHz PC 6300 Unix PC 16-MHz 
32081 FPU 80287 80387 No FPU No FPU 68881 


Dhrystone* 793 1590 561.5 980 3333 8888.67 
Fibonacci 206.16 126.22 356.45 185.4 44.13 33.40 
Float 4.57 10.98 764.50 39.1 14.67 0.40 
Savage 103.39 37.30 : 6607.00 1009.0 205.30 5.300 
Sieve 46.19 24.60 59.03 41.0 11,28 4.55 
Sort 47.08 43.17 105.42 51.9 12.07 4.27 


* Higher figures denote faster performance. 
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11 cursor keys. It consumes under 50 
watts of power. 

I’m used to an IBM PC keyboard lay- 
out, and I found the layout of this key- 
board almost unusable. For example, the 
Shift Lock key is on the left-hand side be- 
tween the A and the Control key; the > 
and < symbols are on a special key on 
the left-hand side, to the left of the Shift 
key; and the | symbol is on a special key 
to the right of the Return key. These keys 
are used extensively on Unix systems, so 
I had trouble getting used to the layout. 
Since the Opus 220 lists for $675, I would 
suggest getting a terminal you’re com- 
fortable with and asking Symmetric for a 
credit. 

The printer was unavailable for review. 
However, considering the low cost of to- 
day’s printers and the fact that many peo- 
ple already have one or two, it seems odd 
to bundle one in with this system. Again, 
I see no reason to get the printer with the 
system and suggest that you ask Symmet- 
ric for a credit for it or that you settle for 
the low-end version of the system, which 
doesn’t include the printer or the 
terminal. 

No printed documentation was avail- 
able when the system was first sent to me. 
Symmetric explained that the documen- 


The Word Is Out: 
Send Protected Data 
Over Any Modem. 





Data Sentinel” 


The Word Is Out. 


Now you can secure your PC data files and keep 
modem transmissions completely private. With the | 
Data Sentinel hardware key from Rainbow Technologies. 
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tation was being revised and reprinted. 
However, the standard Berkeley Unix 
manual pages were on the computer, so I 
was able to navigate my way through the 
system. A few weeks later, I received The 
375 Owner’s Manual, which includes 
schematics of the CPU board but lacks an 
index and is very light on introductory 
material. 


Performance and Problems 

I ran the BYTE Unix benchmarks (see 
“Benchmarking Unix Systems” by David 
F. Hinnant in the August 1984 BYTE) 
and the BYTE 32-bit C benchmarks (see 
“A Closer Look”’ by Richard Grehan in 
the September 1987 BYTE) on the Sym- 
metric 375, an IBM PC XT running 
PC/IX, an AT&T PC 6300 running Xenix 
V, an AT&T Unix PC running System V, 
a Sun-3/160 running Sun BSD Unix 4.2 
release 3.2, and a VAX 8600 running 
BSD 4.3 (see tables 1 and 2). 

As the Unix benchmarks show, the 
Symmetric’s performance is roughly 
three times that of the PC 6300 and is 
about the same as the Unix PC’s, except 
for the disk I/O and the multitasking 
benchmark (the Unix PC was tested with 
1 megabyte of memory and a slower disk 
drive). The C benchmarks show that the 


personal files. 


Data Sentinel. 





And without passwords or modem-matching. 


Simply plug the Data Sentinel into your PC’s 
parallel port. Then follow the easy step-by-step menu 
to encrypt and compress your data files. Which can be 


opened only with a duplicate of your own personalized 


Data Sentinel key. 


Up to now, it hasn’t been easy to send secured files. 
You see, ‘old’ modems don’t encrypt or compress data. ‘ 
And while ‘new’ ones can, they can’t send the secured 


data to an ‘old’ one. 


But to the Data Sentinel, that’s a piece of the past. 
Because as long as your old-old, old-new, new-old 
or new-new modems at each end are compatible, 
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Symmetric tested slightly slower than the 
AT&T Unix PC, except in the floating- 
point benchmarks, where the Symme- 
tric’s floating-point unit (FPU) gave it an 
advantage. The Symmetric has less raw 
processing power than an 8-MHz IBM 
PC AT and isn’t nearly as fast as the Sun. 
Ken McDonell’s Monash benchmarks, 
which are more extensive workload- 
based Unix benchmarks, show the Sym- 
metric running about 40 percent slower 
than a DEC MicroVAX II and a Sun-3/50 
and about 60 percent slower than a 
Sun-3/160. 

The Centronics port failed to work 
with my Okimate 20 printer with a paral- 
lel-port PC personality module. Al- 
though I tried a number of tests, technical 
support was unable to help me get the 
printer to work with the system. [Editor’s 
note: We attempted to use a Citizen Model 
120D printer and experienced the same 
problem. We contacted Symmetric’s tech- 
nical support, and after we conducted 
several tests, technical support conclud- 
ed that something had gone wrong with 
the handshake electronics to the printer 
port for the review system. | 

Under normal use, the system didn’t 
crash. However, it did crash when I dis- 

continued 


Data Sentinel-secured data can be transmitted. You can 
even send secured data to electronic bulletin boards and 
mail services like CompuServe and GEnie for a ‘pickup’ 

the next morning. And if youre not transmitting, 

you can use your Data Sentinel to protect your own 


All of which ties up a lot of very loose ends. Very 


quickly. And at $195 a pair, very affordably. . 
The word is out in data security. And the word is 
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INFORMATION SERVICE, 
’ BULLETIN BOARD OR 


-DIRECT LINES | 


Features: * For IBM PCs and Compatibles « Saves Transmission Time & Cost 
¢ Proprietary Encryption & Compression * No Password « Easy Menu Prompts 
¢ Plugs Into Parallel Port » Modem & Printer Transparent « DES System Compatible 


18011-A Mitchell South, Irvine, CA 92714 « (714) 261-0228 
TELEX: 386078 ¢ FAX: (714) 261-0260 
©1987 Rainbow Technologies, Inc. Data Sentinel is a trademark of Rainbow Technologies. 


IBM is a registered trademark of International Business Machines. CompuServe is a registered trademark of H&R Block. 
GEnie is a trademark of General Electric Information Services Company. 
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SPEED UP YOUR PC/XT NOW | 


You know that SPEED is the only thing your PC/XT 
never has. Its brain takes too much time to think. 
Have it transplanted now with the EPC motherboard 
and your system would yield an astonishingly high 
performance, exceeding even that of the PC-AT. 


EPC is simply the FASTEST PC/XT Motherboard 
in the World that is fully compatible to all PC/XT 
hardware and software. It’s 100% designed and made 
in CANADA and absolutely not a downsize AT clone. 
EPC comes with an step-by-step installation manual 
plus a TWO-YEARS warranty and prices only 
US$399.00 (with Kb) 


NORTON Sl = 9.4/10.3 


SPECIFICATIONS 


* 80286-10 CPU in 8088 mode *8 XT slots 

“ Dual speed : 8Mhz/10Mhz “ XT keyboard input 

* Socketed for 80287 “ XT Power supply input 

* Socketed for BIOS/640Kb RAM * Dimensions: 8.5in.x14in. 


“ Industrial Grade 4-layer PCB (fit most XT clone cases) 


Dealer Inquiries Welcome 


3800 Thimens Blvd. 
St-Laurent, Quebec, CANADA H4R IV6 
Tel: (514) 745-2656 













NEW 








o[0)=1e] mm 


VERSION 4.0 
6 9 95 

For IBM®&PC's, XT's, AT's and other DOS machines. @ 
This is the one you've heard so much about — with fast 
compile times, small object code modules, no royal- 
ties, and clear error messages. Version 4.0 is based 
upon ANSI-74 standards with new features including: 

e Multi-key Indexed files with up to 24 keys. This advanced feature requires the software 
package Btrieve~which is optionally available. 

e Windowing, pop-up's, color and overlays. This advanced feature requires the software 
package Saywhat?!™ which is optionally available. 

e ACCEPT numerics with decimal point alignment, numeric checking, AUTO-SKIP, SECU- 
RITY, LENGTH-CHECK, EMPTY-CHECK. 

e Fast memory mapped DISPLAY's (1, 5) ERASE, BEEP, ATTRIBUTE. 

e Level 88's - READ INTO — WRITE/REWRITE FROM - and DELETE. 

e An easy to use, COBOL source code EDITOR with auto line numbering, A-margin, B- 
margin tabbing with full screen cursor control. 

Current customers can receive the new version by sending in their original diskette and 
$30.00. This offer expires Dec. 31, 1987 

Also available: Utah FORTRAN, Utah BASIC, Utah PASCAL, Utah PILOT, Btrieve and 
Saywhat?!. Used by 50,000 professionals, students and teachers in 40 countries. 


SINCE 1977 


ELLIS COMPUTING™ 
To order call: 5655 Riggins Court, Suite 10 
(702) 827-3030 Reno, Nevada 89502 


IBM is a registered trademark of International Business Machines, Inc. Btrieve is a registered trademark of Softcraft, Inc. 
SAYWHAT?! is a trademark of The Research Group. Utah COBOL is a trademark of Ellis Computing, Inc. © 1987 Ellis 
Computing Inc. 
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REVIEW: THE SYMMETRIC 375 





connected the cables while troubleshoot- 
ing the Centronics printer connections. 
The system also crashed when I tipped 
the unit 45 degrees forward and caused 
the disk to mistrack. The fourth time I did 
this, the system crashed and refused to 
boot properly. A call to technical support 
informed me that tipping the unit had af- 
fected the alignment of the disk’s read/ 
write head and subsequently had dam- 
aged a boot file. Technical support was 
able to talk me through booting from the 
floppy disk drive, checking the hard disk 
drive, restoring the damaged files, and 
getting the system operational again. 

The person I dealt with from Symmet- 
ric’s technical support was quite knowl- 
edgeable. Also, to my surprise, I wasn’t 
bounced around to several people to find 
one who could fix my problem; instead, 
the first person I spoke with in technical 
support helped me with both the disk and 
printer problems. 


Portable BSD Unix, But at a Price 

The Symmetric 375 is a nice system for 
people who need a portable Unix system. 
Its portability is hampered, however, by 
the fact that you need a separate terminal 
to use it (unlike, say, a Compaq Porta- 
ble). The many languages provided with 
the system make it ideal for program de- 
velopment for Berkeley Unix. It per- 
formed well, but the disk can’t be sub- 
jected to much stress while running. The 
system is fast, but not as fast as the cur- 
rent generation of 80286/80386 PC 
clones. Its lack of high-resolution bit- 
mapped graphics puts it at a disadvantage 
with respect to Suns and VAXstations. 

The real question for the prospective 
buyer of this system is whether its fea- 
tures justify its price compared to other 
small Unix systems. For about the same 
price, you can get a similarly configured 
Sun-3/50 or VAXstation 2000 running 
Berkeley Unix with an Ethernet port. For 
around $5000, you can get a similarly 
configured 80386-based PC clone, 
without an Ethernet port, that runs Xenix 
V or Unix System V Release 3 and can 
easily outperform the Symmetric. The 
PC clone can also run multiple MS-DOS 
programs as processes under Unix. Note 
that all these other systems have bit- 
mapped displays, while the Symmetric 
uses an ASCII terminal. 

If you’re looking for a portable Berke- 
ley Unix system, this is it. If you’re look- 
ing for a portable software development 
system with a wide choice of program- 
ming languages, the Symmetric looks 
good. However, if you’re looking for just 
a portable Unix system, you may want to 
look at the Compaq Portable III or one of 
the small 80386-based portables starting 
to come out now. @ 





_- Today’s new generation of personal comput- 
_ @rs provides unprecedented power and 
capability. That's the good news. 

Now the bad news. Your diskette media is 
stretched to the limit every time it’s taken for 
a spin. And, as diskette densities increase, 
so does the chance offailure. _ 

That’s why Kao (pronounced cow) Corpo- 

_ ration re-thought the diskette. And applied 
its 100 years of expertise in surface science 
_ technology to developing the first diskettes 
: sane i today’s high performance 




























Kao diskettes employ patented, wear- 
1: resistant resins and surface-treated mag- 
netic particles for better head-to-surface 
os ~ Sontact, the key to diskette durability and 
8 mance. And unique surface lubricants 

os actually extend the life of your drive’s read/ 
write heads. Our new Canadian microdisk 








A) Rockwely 


Interns tong} 


World Headquarters: Kao Corporation 14-10 Nihonbashi Kayabacho 1-chome, Chuo-ku, Tokyo 103 Japan, 813-660-7690 Fax 813-660-7789 Telex KAOT YO J24816 Corporate logotypes used are the trademarks of their respective 

In USA contact: Kao Corporation of America Infosystems Division, 2065 Landings Drive, Mountain View, CA 94043 (415) 965-4188 Fax (415) 965-0469 companies. They are intended to illustrate the Kao custom silk- 

In Canada contact: Kao-Didak Ltd. P.O. Box 41, 10 Didak Drive, Arnprior, Ont. K7S 3H2 (613) 623-7901 Fax (613) 623-2886 Telex 0533548 screen process and do not imply use of or endorsement by these 
In Europe contact: Kao Corporation GmbH Infosystems Division, Wanheimer Str. 57, 4000 Dusseldorf 30, F.R. Germany ,0211-4176-0 Fax 0211-413559 Telex 8587565 kaoed companies of Kao diskettes. © 1987 Kao Corporation 
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HOW TO B 


MARKET SHARE BY COLOR 


Top speed 
200 cps for dratts, 
-pin printhea 40 cps for letter 
prints black an quality text. 
white only. 





As the chart above shows. red was the year“s biggest selling 
coloits commanding a 30% share of the market. Orange also performed 
brilliantly. earning a 25% share. The brightest surprise ef all 
was greens, at 204%, its share was double that of the previous year, 
AS expected. both blue and yellow faded considerably in popularity. 
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Because the AL.Q200 has more advantage. 

of what it takes to get more done. — The ALQ200 even has what it 
Take speed, for instance. Withits takes to make people faster. Like auto- 

18- or 24-pin printhead, the ALQ200 matic paper loading. A full-function, 





prints excellent letter quality text push-button control panel. And com- 
twice as fast. patibility with all the leading PCs 
And the same is true for high and software. | 


Specifications and prices based on respective manufacturer's published literature. Subject to change without notice. 








EAT A PRO 


MARKET SHARE BY COLOR 
Snap-in/out, inter- | 


changeable 18- and. 
24-pin printheads 
print 7 colors, 
including blac 


lop speed 240 cps 
for drafts, 100 cps for 
letter quality text. 
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As the chart above shows, red was the year’s biggest selling color, 
commanding a 30% share of the market. Oranga also performed briliiantly, 
earning 8 25% share. The brightest surprise of all was green, at 20%, 

ts share was double that of the previous year. As expected, both blue 
ded yellow faded considerably in popularity. : 
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printer can be. So it's q 
nearly impossible to overwork. ) 
But what really beats all is that the 


ALQ200 costs about the same as the 
so-called “Pro” AMERICA 


For a free demonstration or more T'S TIME YOU SAW THE ALPS. 


Circle 11 on Reader Service Card (DEALERS: 12) ALQ200 is a trademark of ALPS Electric Co., Ltd. ©1987 ALPS America 











FypertExpert Systems 


...something totally new from Knowledge Garden 
























HYPERTEXT 
Hypertext lets you link related concepts, logic 
Or procedures. It adds a whole new dimension to 
written material like training manuals, help systems 
and reference works. Hypertext allows users to 
access information in a non-linear fashion by follow- 
ing a train of thought. Hypertext lets the reader 
control the level of detail and the type of information 
displayed. But that’s just one side of the coin. 









KNOWLEDGE PROCESSOR 
The age of packaged knowledge is upon us. 
PC’s now have the power to manipulate, store 
and retrieve knowledge using KnowledgePro, 
| Elem a tool for beginners. 
rst system to provide an 
etic\medium for the com- 


















A LANGUAGE FOR 
EXPERTS 

KnowledgePro is for experts because it 
provides a wide variety of structures to 
work with. It has many advanced features, 
like inference, list processing, topics, 
procedural control and inheritance. You 
can write new procedures in other lang- 
uages and interface to other programs. 
You can read DBASE Ill and LOTUS 123 
data directly into the knowledge base. 









aera eee | Anather intelligent 
Knowledge emma Garden 
GARDENinc. family of products. 





IBM is a registered trademark of International Business Machines Inc. KnowledgePro is a trademark of Knowledge Garden Inc. 
DBASE Ill is a trademark of Ashton Tate. LOTUS 123 is a registered trademark of Lotus Development Corp. 


Photo: Tcherevkoff © 


A TOOL FOR 
BEGINNERS 
KnowledgePro let’s you communicate 
knowledge, easily and without spending 
weeks on the details. KnowledgePro 
handles the details for you. It provides 
easy access to colors, windows and 
mouse control. It’s been called the BASIC 
of the 80’s because anyone can get 
results quickly — and then grow into more 
sophisticated features at their own pace. 


Published by 








EXPERT SYSTEMS 

The other key ingredient to real exchange of knowl- 
edge via the computer is control by the author. 
That's why integration of hypertext and expert 
systems is such a breakthrough — it lets communi- 
Cation take place between teacher and pupil, author 
and reader, expert and novice. It lets each side 
REACT to what the other says. 




























KNOWLEDGEPRO 
KnowledgePro is a totally new development envi- 
ronment created by Bev and Bill Thompson. It costs 
$495 plus $5 shipping and handling and runs 
on IBM PC, XT, AT or PS/2 with 512k memory. 
KnowledgePro is not copy-protected and there are 
no run-time fees. A working demonstration disk is 
available for $30 with full credit towards purchase 
of KnowledgePro. Call tod ye 




























TO ORDER 
Call 518-766-3000 (American Express, 
Visa, M/C accepted) or mail yourSerta 
today. 


Knowledge Garden nc. 
473A Malden Bridge Rd. 
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HARDWARE REVIEWS 





High-Performance 
Graphics Boards 


We can no longer expect the 
main system processor to ade- 
quately handle ever-more-com- 
plex applications and, at the 
same time, maintain high-per- 
formance graphics on displays 
with more and more pixels. To 
relieve the graphics bottleneck, 
two new high-performance 
graphics boards for IBM PC, 
AT, and compatible systems are 
now available: Vermont Micro- 
systems’ Image Manager 640 
(VMI 640) and the Verticom 
2Page Display (VTP) system. 
The VMI 640 uses the TI 34010 
graphics processor chip, while 
the VTP incorporates the Intel 
82786 graphics processor chip 
(see the text box “Graphics Co- 
processors” on page 154). 

Both boards emulate the 
CGA and provide their own 
high- resolution modes and cus- 
tom drivers for a number of 
software products (see the box 
on page 152 for details). They 
also differ radically from each 
other in several ways. The VMI 
640 is a medium-high-resolu- 
tion (640 by 480 by 256 pixels) 
color board for MultiSync-type 
displays (an EGA monitor does 
not have the required bandwidth), partic- 
ularly useful for CAD applications. The 
VTP is a high-resolution (1280 by 960 
pixels) monochrome board, with a 19- 
inch monitor included. 

To give you an idea of how these 
boards differ from current display con- 
trollers, let’s compare a CGA display 
controller with the new designs. The first 
thing that jumps out at you (besides the 
prices—$1695 for the VMI 640 and 
$1295 for the VTP) is the amount of 
memory included on the new boards. The 
display on a CGA board has only 32K 
bytes of RAM. The VMI 640 board has 
128K bytes of ROM (twice that of an AT), 
140K bytes of RAM for the processor, 
and 300K bytes of RAM for the display. 


Bill Nicholls 


Separate graphics 


processors provide high-speed, 


high-resolution displays 





The Image Manager 640 (top) 
and Verticom 2Page (bottom) graphics boards. 


The VTP board has 512K bytes of RAM 
for the display and 8K bytes of ROM. 


VMI 640 

My VMI 640 full-length board arrived 
well protected with a 2-inch three-ring 
binder. The documentation is well orga- 
nized and clear, has plenty of diagrams, 
makes no assumptions about what you 
know, and has a competent table of con- 
tents and index. It describes the installa- 
tion process and gives detailed instruc- 
tions. The board requires very few 
jumper adjustments, and I had no prob- 
lem installing the VMI 640, which re- 
quires a long expansion slot in an IBM 
PC, XT, AT, or compatible computer. I 
was particularly happy to discover that 


the VMI could operate in dual- 
monitor fashion with an exist- 
ing display (i.e., you can use a 
standard graphics adapter— 
CGA, EGA, or Hercules—with 
the VMI in the same system 
simultaneously). 

The VMI’s CGA emulation 
is top-notch. It uses a custom 
VLSI chip to perform the emu- 
lation, and the CGA character 
set takes advantage of the dis- 
play’s 400 scan lines to replace 
the 8- by 8-pixel CGA font with 
an 8- by 16-pixel one. This is a 
CGA that you could work with 
all day without getting eye- 
strain. The VMI’s CGA-emula- 
tion speed is faster than the IBM 
CGA board and is compatible 
with all the software I tested. 
(The VMI even ran in my Sanyo 
885; that and the IBM CGA 
board were the only ones that 
would.) 

The VMI 640 also has a well- 
designed PGL (Professional 
Graphics Language) software 
package and can emulate the 
IBM Professional Graphics 
Controller (PGC). This pack- 
age includes a language manual 
and reference card, a special 
MS-DOS program that you can use to in- 
teractively write commands that are im- 
mediately executed on the screen, and C 
language bindings for professional soft- 
ware development. 

The high-resolution performance of 
the VMI under Microsoft Windows 
varied from slow to glacial. Scroll times 
were two to three and a half times that in 
the CGA mode, and the delay increased 


continued 


Bill Nicholls received his B.S. in physics 
from Notre Dame University and is the 
owner of BGW Systems Inc. He can be 
contacted at BGW Systems Inc., 16714 
Meridian S, Suite 200, Puyallup, WA 
98373, or on BIX as “billn.”’ 


JANUARY 1988 * BYTE 151 








REVIEW: HIGH-PERFORMANCE GRAPHICS BOARDS 
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Image Manager 640 | 


Company 

Vermont Microsystems Inc. 
11 Tigan St. 

P.O. Box 236 

Winooski, VT 05404 

(802) 655-2860 


Size 
Standard XT full-length expansion card: 
13¥3 by 4 inches 


Features 

640- by 480- by 256-color resolution; 
screen refresh is 60 hertz noninterlaced, 
30.48 kilohertz horizontal; 16-million- 
color palette; 300K-byte on-board 
graphics RAM arranged in 8 bit planes; 
uses the Tl 34010 graphics processor 
running at 6 MHz with 128K bytes of 
processor ROM and 140K bytes of 
processor RAM; supports the complete 
‘set of PGL commands; emulates CGA, 
IBM PGC, VMI VM-8820, and Image 
Manager 1024. Support for applications 
software includes: Ansys, Anvil- 
1000MD, AutoCAD, CADKEY, 
CADvance, DataCAD 2 and 3, Design 
Board Professional, GM 1000, Personal 
Designer, Pro-Series, Redliner, T@RAF- 
05 and -07, Uniras Series, and 
VersaCAD. Board consumes 5 volts DC 
at 2 amps typical. 


Hardware Required 
IBM PC, XT, AT, RT, or true sor peibe 


Software Required 
MS-DOS 2.1 or higher 


Documentation 
Three-ring binder with two 5Y2- by 8Y2- 
inch typset manuals: /nstallation and 
Usage Guide, 65 pages plus 
introduction, appendix, and index; and 
Professional Graphics Language 
Version 2.0, 170 pages plus appendix 
and index 


Price 
$1695 


Inquiry 889. 


with the speed of the system. The low 
performance was clearly linked to the be- 
ginning of each page, where a pause of 
almost a second occurred. A call to the 
company revealed that Windows places a 
“>>” character at the beginning of each 
page and that the symbol is not in the 
character set (Helvetica) that the board 
uses as a default. The company said that 
because of Windows’ driver limitations, 
each time this symbol appears, the cur- 
rent character set is cleared, the set with 
this symbol is downloaded, the symbol is 
displayed, and the whole process is done 
again to reload the correct character set to 
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Verticom 2Page Display System 


Company 

Verticom 

545 Weddell Dr. 

Sunnyvale, CA 94089 

(800) 433-5760 

(408) 747-1222 in California 


Size 
Standard XT expansion card: 4% by 
131% inches 


Features 

Monochrome display with 1280- by 
960-pixel resolution; screen refresh is 64 
Hz noninterlaced, with 63.65 KHz 
horizontal; 512K bytes of on-board 
graphics RAM; incorporates a 20-MHz 
Intel 82786 graphics coprocessor with 8K 
bytes of processor ROM; provides CGA 
emulation and a Microsoft InPort Device 
Interface. Support for applications 
software includes Microsoft Windows, 
GEM, AutoCAD ADI, Aldus PageMaker, 
and Ventura Publisher. Controller 
consumes 5 volts at 3 amps maximum. 


Hardware Required 
IBM PC, XT, AT, or compatible 


Software Required 
MS-DOS 2.1 or higher 


Options 

Programmer’s Guide and System 

Toolkit, free if requested with purchase of 
VTP system; $20 if purchased 

separately 


Documentation 

Two 5¥2- by 8Y2-inch spiral-bound 
manuals: Operations Guide, 61 pages 
plus appendix; Programmers’ Guide, 
107 pages plus appendix 


Price 

2Page controller: $1295 

With Verticom 2Page monochrome 
monitor: $2395 

Verticom 2Page monochrome monitor 
alone: $1395 


Inquiry 890. 





continue the display process. I let them 
know I thought they had a serious perfor- 
mance bug, and they promised to look for 
a solution. 

I made several calls to the support peo- 
ple. While I couldn’t permanently dis- 
guise the fact that I was a reviewer, the 
response was prompt and competent for 
simple as well as technical questions. 


VTP 

The VTP board and display arrived in 
two boxes. The board appears well made; 
it is fully packed with circuits and has no 
jumper wires visible. The 19-inch mono- 


chrome display was packaged face-down 
in a large, heavy cardboard box with 
molded plastic cushions on all sides. Ac- 
cording to the documentation, the VTP is 
compatible with the IBM PC, XT, and 
AT, the Compaq Deskpro 286 and 386, 
and the Hewlett-Packard Vectra. 

The documentation for this massive 
package consists of a slim spiral-bound 
book entitled Operations Guide, with 
scattered installation instructions and 
some README files on the driver disk. 
The 5'4- by 84-inch manual has a table 
of contents buried 9 pages deep, has no 
index, and was run off on a letter-quality 
printer with right-margin justification, 
which makes it difficult to read. The 
pages have large margins, few diagrams, 
and less than 80 worthwhile pages. Be- 
cause of the manual’s shortcomings, 
you’ll need some technical knowledge to 
install this board. 

The VTP has a number of annoying in- 
stallation restrictions: You cannot use it 
with an EGA in the same system or with a 
Compaq monochrome/CGA board. The 
board creates an address restriction for 
software access (in the AOQQOO-A03FF 
hexadecimal range), so if you try to ac- 
cess this area, the system will hang. You 
also have to set a few jumpers; fortu- 
nately, there is a clear jumper diagram in 
appendix A. 

The manual’s discussion of interrupts 
is confusing, mixing XT and AT inter- 
rupt structures and the mouse and CGA 
interrupts almost at random. The manual 
presents no clear solution for resolving 
conflicts between the interrupts and ad- 
dress ranges that the board requires and 
the interrupts and address ranges re- 
quired by other system components. You 
cannot reconfigure the VTP to use other 
memory addresses. This is especially an- 
noying because the Intel 82786 chip has 
the ability to locate those addresses 
anywhere in the bottom 4 megabytes of 
address space. 

Another unnecessary restriction is the 
VTP’s lack of support for monitors other 
than the VTP display (actually a Phillips 
model M19P114B monitor). You can 
program the Intel 82786 chip for a wide 
variety of monitors; this is an opportunity 
that Verticom missed. 

A second slim volume, entitled Pro- 
grammer’s Guide, is an optional docu- 
ment for those who’d like to try program- 
ming the display directly. Only the 
hardiest programmers should apply. In 
addition to the guide and the system tools 
disk, you need the full Intel documenta- 
tion on the 82786, an assembler and 
linker, some experience with assembly 
language and with graphics, and a lot of 
patience to put a working program to- 
gether. A Toolkit disk provided with the 
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manual includes one example in assem- 
bly language that consists of almost noth- 
ing but Verticom-supplied macros and 
one-line comments. You get neither bind- 
ings nor information on how to drive the 
display from a higher-level language such 
as Pascal or C. 

If you execute software that drives the 
screen in reverse video (black on white), 
the old scrolling method of blanking the 
screen will strobe annoying horizontal 
black bars about % inch in height on the 
display. This is not primarily a fault of 
the VTP, but the nature of the display 
makes the problem very obvious. 

I tested Aldus PageMaker under Win- 
dows and found that the tutorial displayed 
very nicely. On closer inspection, I found 
that the fit-in-window display option 
made the type unreadable, but the actual- 
size choice exceeded the screen size for 
the two facing pages (even though the 
type was legible at close range). DESQ- 
view 2.0, however, would not boot up 
with the VTP display installed as the only 
display. The system froze, and I had to 
turn the power off and back on to get it to 
reboot. | 

In high resolution, the VTP display 
shows mixed CAD performance against 
the base CGA speed. Using the version 
1.2 Windows driver supplied by Verti- 
com, I achieved some interesting results. 
The speed was not impressive, running 
about one-half to one-third that of raw 
CGA. However, 9.6 times as many pixels 
were being updated on the screen, and the 
font legibility was very good. 

A couple of service calls to Verticom 
gave me the impression that the general 
support level is good, but below that of 
VMI. A couple of times the support line 
was busy; when I finally got through, the 
person answering took my number and 
said that a support person would call 
back. The callbacks were delayed by vari- 
ous amounts of time, one taking more 
than a day. Based on the available docu- 
mentation, it is likely that this support 
service will be busier than it should be. 


Performance 

I encountered a dilemma when I con- 
sidered benchmarking the VTP and VMI 
graphics boards. Before this review, there 
was no set of benchmarks, standard or 
otherwise, for graphics displays. While I 
do not expect complete agreement on the 
benchmarks I developed, they are at least 
a Starting point. 

There are a number of reasons for the 
lack of graphics benchmarks. Until re- 
cently there have been only two classes of 
graphics controllers: too dumb (such as 
CGA), and too expensive (such as PGC). 
Since the great majority of us use only the 
former, benchmark results are dependent 








(a) 80386 at 16 MHz 


Test IBM CGA 


Simple 16.48 
Complex 35.83 
Windows 29 
AutoCAD 

Softwest 76 


Test oF 








(b) 80286 at 8 MHz 





Test IBM CGA 





Simple 26.34 
Complex 51.91 
Windows 525 
AutoCAD 

Softwest 124 


Test 59 









(c) High-resolution mode 







Test VMI 640 


Windows 


107 

AutoCAD 
Softwest 78 
Test 36 


on the host processor and whatever meth- 


od of writing to the controller’s memory 


the benchmark uses. In addition, the ear- 
lier (pre-single-chip) technology for 
graphics processors generated large and 
expensive display subsystems, restricting 
their use to a few critical applications. 

After considerable head scratching, I 
decided on a matrix of tests that would 
cover multiple dimensions of the use of 
graphics. Since no end user buys a graph- 
ics processor except as part of a function- 
ing system, the relevant point is how these 
boards work in a system. I decided that I 
should cover host processor dependence, 
resolution dependence, simple drawing 
tests, complex drawing tests, and real- 
world application tests. 

To examine host processor depen- 
dence, I tested a variety of display con- 


~ trollers (CGA, EGA emulation of CGA, 


the VMI, and the VTP) in systems of dif- 
ferent speeds. I ran the tests on a 16- 
megahertz ALR Access 386 with 512K 
bytes of 32-bit memory, 512K bytes of 
16-bit extended memory, a 30-megabyte 
hard disk drive, and a 1.2-megabyte flop- 
py disk drive (see table 1a). Then I ran 
them on an 8-MHz ALR Dart 286 with 1 
megabyte of memory, a 40-megabyte 
hard disk drive, and a 1.2-megabyte flop- 


Table 1: The benchmarks were run on (a) a 16-MHz 80386 system and (b) 
an 8-MHz 80286 system. The real-world benchmarks (c) were also run on the 
VMI and VTP boards in high-resolution modes. All times are in seconds. 





16.2 15.82 16.14 
38.62 33.3 35.42 
39 28 28.5 
76 71 78 
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EGA CGA 


26.58 26.8 26.44 
54.87 48.89 52.18 
54 51 52 
126 123 125 
60 58 59 


80386 16 MHz 
VTP 


100 127 136 
91 138 143 
50 61 78 
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py disk drive (see table 1b). 

Simple drawing tests are those requir- 
ing a minimum of calculation to draw 
graphics shapes on the screen. These 
tests show the maximum sensitivity to 
graphics performance, as opposed to host 
computational speed. (These tests follow 
a set suggested by Jim Omura on BIX.) 

Complex drawing tests are designed to 
reproduce real use of graphics devices, 
including windowing and complex 
shapes. The complex function tests use a 
modified version of Borland’s Turbo 
Graphix Toolbox demo program. 

Real-world application tests use soft- 
ware that places large demands on the 
graphics capability of the system. For this 
series of benchmarks, I tested Microsoft 
Windows version 1.03 and AutoCAD 
version 2.6 in typical use that demands 
graphics performance. 

I executed the Windows test in Win- 
dows Write by scrolling an 80K-byte file 
from top to bottom. After Write displayed 
the first page, I began timing when I 
pressed the PageDown key, and I stopped 
when Write beeped at the end of the file. I 
used AutoCAD to display two fairly com- 
plex drawings: Softwest, a complete 
printed-circuit-board drawing (207K- 

continued 
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REVIEW: HIGH-PERFORMANCE GRAPHICS BOARDS 


Graphics Coprocessors 


he TI 34010 chip is a general- 

purpose 32-bit microprocessor 
with special graphics support instruc- 
tions (see “The TMS34010 Graphics 
System Processor” by Carrell R. Kille- 
brew Jr. in the December 1986 BYTE). 
Its strengths are its great flexibility, 
customization via software, large mem- 
ory-address range, and its ability to act 
as host as well as graphics processor. Its 
weaknesses are the requirement for 
minimum programming to drive the 
display, a fairly complex instruction set 
(with a long learning curve), and, as a 
result, the probability that each manu- 


byte file), and Test, a simpler image 
(167K-byte file) with a lot of curves (a 
rainbow of colors drawn as a series of 
arcs). I began timing when I pressed the 
Return key after the filename and 
stopped after the drawing finished when 
AutoCAD prompted with Command on the 
bottom left of the display. I also ran these 
real-world tests on both boards in high- 
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facturer’s board will have a different 
software interface. 

The Intel chip is a hardware copro- 
cessor design with built-in graphics 
drawing capability that can be driven by 
calls with sets of parameters (see my 
“Inside the 82786 Graphics Chip” in the 
August 1987 BYTE). Its strengths in- 
clude a simpler standard interface, built- 
in support for most basic graphics oper- 
ations, and a flexible display-support 
capability. Its weaknesses are the re- 
quirements for host processor support 
and programming where the built-in 
functions cannot meet specific needs. 





resolution mode. See table lc for the 
results. 

Operations in high resolution (com- 
pare tables 1a and 1b with table 1c) were 
anywhere from slightly to dramatically 
slower than the equivalent CGA opera- 
tions. This was a significant disappoint- 
ment to me, as I had expected that the 
graphics processors would more than 


Price, Qty, Part# 









make up for the work of updating extra 
pixels. 

On reflection, I concluded that the re- 
sponsibility for the lack of performance 
cannot be laid entirely at the board manu- 
facturer’s door. The essential cause of 
the performance problem is the lack of a 
well-defined and generally used graphics 
interface—other than, possibly, Micro- 
soft Windows. Unfortunately, Microsoft 
designed Windows before graphics pro- 
cessors were available, and the results 
indicate that the interface defined by Win- 
dows drivers does not lend itself to efficient 
operation with graphics processors. 

Thus, these graphics boards deliver on 
the higher resolution and flexibility that 
their processors can give, but they can’t 
deliver on their performance promise 
with most current software. (Those pro- 
grams whose designers have specifically 
incorporated code to make use of the pro- 
cessor’s advanced features are the excep- 
tions.) Future software based on a device- 
independent interface between the host 
processor and the graphics processor 
could dramatically improve both the 
graphics display and the system’s perfor- 
mance. This could be especially true of a 
multitasking operating system that takes 
advantage of the support and memory 
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GCC’s Personal 
Laserprinter 


Donald Evan Crabb 


that the graphics processor provides. 
[Editor’s note: In evaluating the boards 
for this article, the author ran many more 
tests than we can show here. For the com- 
plete set of benchmark results, see the 
BIX conference graphic. disp/review. | 


Assets and Liabilities 

The VMI 640 board comes from a manu- 
facturer with a history of providing high- 
resolution graphics boards and software 
support for the CAD user. The experi- 
ence shows. This board is well suited for 
CAD, CAE, or perhaps business and sci- 
entific graphics. It also performs well in a 
mixed-task environment because of the 
superior CGA emulation. 

With the exception of the problem in 
the current Windows driver, the board’s 
performance and the manufacturer’s sup- 
port are about all you could ask for. I’m 
particularly impressed with the board’s 
ability to run in so many dual-monitor 
configurations. The only thing left to 
wish for is a lower price: $1695 will re- 
strict the sales of this board. 

When the full Windows screen opens 
up in front of you the first time you use 
the VTP, the impact is considerable. I 
have to commend Verticom for supplying 
a very readable Windows font. 

The VTP display is well suited to page 
layout; if you spend a significant amount 
of time at this, the VTP should provide 
sufficient productivity enhancement to 
justify the cost ($2395). If you already 
have a large screen that can be driven by 
the controller, the cost of the controller 
alone ($1295) is much easier to bear. 

However, for the price Verticom is 
asking, the very least you should expect 
is comprehensive, carefully indexed, and 
accurate documentation. Verticom should 
also add the ability to configure the board 
for addresses other than AQQOO. Finally, 
Verticom should broaden the base of 
compatible software (to include DESQ- 
view, for example), improve the CGA 
emulation, and expand the number of 
supported monitors. @ 

[Editor’s note: Source code (nonexe- 
cutable) listings of SIMPLCGA and 
CMPLXCGA, the simple and complex 
drawing benchmarks, respectively, are 
available on BIX, on BYTEnet, on disk, 
and in the Quarterly Listings Supple- 
ment. See ‘Program Listings’ in the 
table of contents. Portions of 
CMPLXCGA based on Borland’s Turbo 
Graphix Toolbox are used by permission 
from Borland International. To ‘‘find” 
source code in the Listings areas on BIX 
and BYTEnet, search by article title, au- 
thor name, or issue date. Some archived 
files may contain numerous listings for a 
single article. A description of the file 
also accompanies each entry. | 











The Personal Laserprinter from General 
Computer Corp. (GCC) is designed to 
compete with the Apple LaserWriter Plus 
in single-user desktop publishing. While 
some companies (e.g., QMS and Data- 
products) are trying to beat Apple with 
laser printers that offer greater perfor- 
mance yet are priced somewhat lower 
than the LaserWriter Plus ($4000 and 
up), GCC hopes to beat Apple mostly 
with its price: Where the LaserWriter 
Plus lists for a hefty $5799, the GCC Per- 
sonal Laserprinter comes in at a trim 
$2599. 


Features and Description 

The differences between the LaserWriter 
Plus and the Personal Laserprinter (PLP) 
are significant. The LaserWriter Plus is 
designed as a shared device to be ac- 
cessed over an AppleTalk network. The 
PLP is a single-user device dedicated to a 
single Macintosh. 

The LaserWriter Plus contains its own 
MC68000 CPU, RAM, and ROM, and a 
complete implementation of PostScript. 
The PLP has no CPU or memory and 
doesn’t speak PostScript. It prints by ac- 
cepting a compressed QuickDraw image 
sent to it by the Macintosh, while the 
LaserWriter Plus composes its own print 
image. 

Communications between a Macintosh 
and a PLP take place through a SCSI con- 
nection. The actual imaging is by a semi- 
conductor laser, similar to the one used 
in the LaserWriter Plus. The PLP’s en- 
gine, produced by Ricoh, gives a resolu- 
tion of 300 by 300 dots per inch and is 
rated at 6 pages per minute. 


Like the Canon engine in the Laser- 
Writer Plus, the Ricoh engine is a “write- 
black” design: Toner sticks to the imag- 
ing drum in places charged by the laser. 
Unlike the Canon engine, however, the 


PLP’s Ricoh engine does not use a single 


printing cartridge that combines the toner 
and the imaging drum. Instead, it uses 
two separate snap-in cartridges for the 
drum and the toner. 

The toner cartridge lasts about 1500 
pages, while the imaging drum (OPC in 
PLP/Ricoh parlance) must be replaced 
about every 20,000 pages. The OPC 
drum’s cleaning assembly must be re- 
placed separately every 10,000 pages. 
These figures compare to a rated life of 
about 3000 pages for a Canon Laser- 
Writer Plus cartridge. 

The toner cartridges list for $29, and 
the OPC cartridges cost $199. The OPC 
cleaning assemblies cost $99. A Canon 
LaserWriter Plus cartridge lists for about 
$120, but it can be recharged with toner 
several times; the Ricoh toner cartridges 
cannot be recharged. In the long run, 
then, the PLP/Ricoh system costs more to 
use than a LaserWriter Plus/Canon sys- 
tem, given current costs for the different 
supplies. 

The Ricoh engine has a theoretical du- 
rability advantage over the Canon engine: 
180,000 lifetime pages versus 100,000. 
In practice, the LaserWriter Plus has 
proved to be a rock-solid printer that will 
last far beyond 100,000 images before re- 
quiring a major overhaul or replacement 
of the imaging system. The monthly rated 
duty cycle of both printers is 3000 pages; 
these figures can be safely exceeded, 
however. 

Because of the printing method of the 
PLP, a hard disk drive is required to store 
the compressed QuickDraw files it will 
print. The PLP is also a memory-inten- 
sive device; it needs at least 1 megabyte of 
RAM for its printer-support software to 
spool the compressed QuickDraw files 


properly. 


Bitstream Fonts 

The PLP comes with two sets of Bit- 

stream fonts that mimic the PostScript 

fonts used by the LaserWriter Plus. These 

fonts are mathematically defined in out- 
continued 
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REVIEW: 


Personal Laserprinter 


Type — 
Laser printer 


_ Company 

_ General Computer Corp. 
— §80 Winter St. 
Waltham, MA 02154 
(617) 890-0880 


- Size 
9 by 16 by 161% inches (without paper 
tray); 38 pounds 


Features 

Ricoh print engine, rated at 6 ppm; 300- 

by 300-dpi resolution; set of six 

Bitstream font families; Personal 

Laserprinter Print Manager and system 
— resource; high-quality and draft printing 

modes; SCSI address preset to 3, 
externally switchable; power 

requirements: 120 V or 240 V AC 


Hardware Required 

Macintosh Plus, SE, or II with at least 
1 megabyte of RAM and a hard disk 
drive; SCSI cable and terminator 


Software Required 
_ Personal Laserprinter printing resource 
file and font disks — 


Options 
SCSI cable: $49 
_ $CSI terminator: $30 
Set of seven additional Bitstream font 
families: $299 


~ Documentation 
_ 96-page spiral-bound manual: two 
-addenda; on-line documentation 
(minimal) in Personal Laserprinter Print 
_ Manager 


| Price 
$2599 (includes one OPC and toner 
_ Cartridge; does not include SCSI cable 
or terminator) 


Inquiry 891. 


line form, like the PostScript fonts, so 
that they offer the same high-quality 300- 
dpi resolution, regardless of their point 
Size. 

Unlike the PostScript fonts that are 
stored in the LaserWriter Plus, the Bit- 
stream fonts must be stored on your 
Mac’s hard disk (because the PLP has no 
ROM or RAM), where they occupy 
about 1 megabyte of storage. The Bit- 
stream fonts supplied with the PLP look 
like the LaserWriter Plus’s Courier, Hel- 
vetica, Times, Symbol, Palatino, and 
Helvetica Narrow fonts. GCC offers a 
$299 set of seven additional Bitstream 
font families. 

The PLP connects to the Macintosh 
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All benchmarks were run with no RAM cache, System 4.1, Finder 5.5, MacWrite version 


4.6, MacDraw version 1.9.5, and Courier font. 


Plus, the Macintosh SE, or the Macintosh 
II through the SCSI port. The SCSI ad- 
dress is preset to 3 at the factory, but an 
easy-to-set external push button allows a 
quick change. Setup took about 30 min- 
utes, from opening the box to printing my 
first test page. 

The complete PLP package includes 
the printer, one toner cartridge, one OPC 
assembly, three disks, the spiral-bound 
manual, two manual addenda, a warranty 
card, and a power cord. The printer lacks 
the needed SCSI cable and terminator, 
which are available from GCC for $49 
and $30, respectively. GCC provides the 
usual 90-day warranty, but it does not of- 
fer any extended warranty coverage—a 


disadvantage, since Apple offers the 
AppleCare extended warranty for the 
LaserWriter Plus. 


Printing Software 
The PLP includes its own printer soft- 
ware: the Personal Laserprinter Print 
Manager, the Personal Laserprinter 1.0 
system resource, and the Bitstream fonts. 
You can install the Print Manager 
anywhere you like; I put mine in a special 
hard disk directory to keep track of all my 
PLP files. The Personal Laserprinter 1.0 
system resource must be copied into the 
System Folder, so that the System and 
Chooser can access it. I also put all the 
continued 
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QuickBASIC 4.0 is 
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BASIC. Now, because 
of a revolutionary break- 
through, you can run, test, : 
debug, then continue running %& 
your program and see the results. § 
Instantly. Which is why we callit — 
“instant programming: 

Other compilers make you wait while they 
compile your program at an unimpressive 
rate of 12,000 lines per minute. But Microsoft 
QuickBASIC 4.0 translates your program 
into executable code at a breathtaking 
150,000 lines per minute. You get all the speed 
you can possibly use right when you need 
it. While you’re developing your program. 

And for the first time in BASIC, you'll 
find the most sophisticated debugging tools 

around. Like the freedom to change a run- 
ning program on the fly. Without restarting. 
And you also get instant syntax checking, 
watch expressions, even runtime type 
checking. : 
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other Microsoft languages. 

And if you think all this means you might 
have to give up phenomenal execution 
speed, think again. Microsoft QuickBASIC 
4.0 gives high performance executable code 
that’s the fastest anywhere. 

About the only thing that isn’t more 
advanced in Microsoft QuickBASIC 4.0 is 
the price. 

It’s still just $99. And it’s still backed with 
a 30-day money back guarantee. Microsoft 
QuickBASIC 4.0. 

To make a quantum leap in your pro- 
gramming, you need a quantum leap in 
your language. 


Microsoft.QuickBASIC 40 — 


For the name of your nearest Microsoft dealer, call (800) 541-1261, Dept. A43. 


Microsoft is a registered trademark of Microsoft Corporation.,Offer valid in the 50 United States only. 


Circle 171 on Reader Service Card (DEALERS: 172) 





REVIEW: GCC’S PERSONAL LASERPRINTER 


The Mac II’s processing 
speed helped close the 
gap on the LaserWriter 
Plus’s advantage, but it 
wasn't enough to make 
up for the lack of a CPU 
and RAM in the PLP. 





Bitstream fonts into my PLP directory. 

If you already have LaserWriter Plus 
fonts installed, the DA/Font Mover will 
replace some of those fonts with PLP 
fonts that have the same name. This is in- 
convenient if you want to alternate be- 
tween a PLP and a LaserWriter Plus, 
since you’ll always get the Bitstream 
screen version of those fonts when you 
are editing a file. Of course, during print- 
ing, the LaserWriter Plus will print with 
its own built-in PostScript fonts, so the 
inconvenience is not a serious one. 

Because GCC had to provide a print- 
management utility for the PLP, the com- 
pany decided to add some options that 
you don’t find in the Apple LaserWriter 
Plus print dialog boxes. These additional 
options include the ability to spool files to 
disk for later printing (not a true print 
spooler that returns control to your Mac- 
intosh earlier than straight-through print- 
ing); a limited letter-kerning capability; 
draft printing (similar to the ugly Image- 
writer draft mode); the ability to process 
bit-map images with smoothing; and a 
preview option. 

Print previewing is by far the most use- 
ful option. By building a print-spool file, 
the print manager’s previewer lets you 
see the final Macintosh page in as close 
an approximation to WYSIWYG (what 
you see is what you get) as your Mac 
screen allows. I only wish I could add this 
preview feature to Apple’s standard 
LaserWriter Plus print dialog box. 

Like many other GCC products, the 
PLP comes with very good documenta- 
tion. Its 96 pages are broken up into four 
chapters on setting up the printer, install- 
ing software and printing, using the 
printer, and maintenance and trouble- 
shooting. Each section is well written, 
but the opening chapter on installation 
and setup suffers from poor illustrations. 
Two addenda update the changes made in 
the PLP software since its beta release. 


Performance 
There is no getting around it—the PLP is 
a slow printer. To test performance, I 
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compared the times the two printers took 
to print four different documents: a one- 
page MacWrite 4.6 file, consisting of the 
string “The Quick Brown Fox Jumped 
Over The Lazy Dog” repeated; a one- 
page MacDraw 1.9.5 file (four images of 
a custom-designed business card); a 30- 
page MacWrite 4.6 file (30 pages of the 
one-page MacWrite example); and a page 
combining text and graphics. 

For each printer, I ran the four tests on 
three systems: a 1-megabyte Macintosh 
SE, a 2-megabyte Mac SE with a Levco 
Prodigy SE accelerator board installed, 
and a 5-megabyte Mac II (see the graph 
on page 156). 

Even with the 5-megabyte Macintosh 
II, the PLP’s times were slower than the 
slowest LaserWriter Plus/Macintosh 
combination, except for the time required 
to print a full page of MacDraw graphics. 
The processing speed of the Mac II 
helped close the gap dramatically on the 
LaserWriter Plus’s advantage, but it 
wasn’t enough to make up for the lack of a 
CPU and RAM in the PLP. In short, the 
ways in which GCC has chosen to cut 
costs in the PLP made an obvious differ- 
ence in printing speed in the tests I 
conducted. 


Software Compatibility 

GCC provides an extensive list of soft- 
ware that will not work with the PLP: 
Great Plains Accounting 4.10, Layered’s 
Insight 1.02, Software Ventures’ Micro- 
phone 1.0, OverVUE 2. 1a from ProVue, 
Aldus PageMaker 2.0 (although Aldus 
offers a free upgrade, 2.0a, that will print 
on the PLP), Apple’s AppleLink 2.0, 
Red Ryder 10.0, Maitreya Design’s mini- 
WRITER, and VersaTerm-PRO. 

GCC also provides a list of software 
that works with the PLP, although with 
some problems: Telos’ Business File- 
vision; Cricket Draw; Odesta’s Double 
Helix; Microsoft’s Chart, Excel, File, 
Filemaker Plus, Word 3.01, Works, and 
PowerPoint; Ann Arbor Softwork’s Full- 
Paint; Apple’s HyperCard, MacPaint, 
MPW, and MacWrite; Lotus’s Jazz; 
Think Technologies’ Lightspeed C and 
Pascal; MindWork Software’s Mind- 
Write; Living Videotext’s More; Blyth 
Software’s Omnis 3 Plus; Broderbund’s 
Print Shop; and Silicon Beach Software’s 
SuperPaint. 

The release notes with the printer de- 
tail the problems with printing and the 
processes required to make each of these 
packages print with the PLP. I tried all 
the workarounds and found that they act 
just as GCC says they do. 

In addition to these programs, there are 
programs that will work with the PLP 
but, because they rely heavily on the 
abilities of PostScript, will produce 


Imagewriter-quality results at best. These 
packages include Cricket Draw, Adobe 
Illustrator, and Quark XPress. 

By comparison, GCC’s list of software 
that works without problems is smaller: 
Acius’s 4th Dimension, Symmetry’s 
Acta, Cricket Graph, Ashton-Tate’s 
dBASE Mac, Apple’s MacDraw, Mac- 
Terminal, and MacProject, Paragon 
Courseware’s QUED/M, Orange 
Micro’s Ragtime, Letraset’s Ready-Set- 
Go, Data Tailor’s Trapeze, and 
T/Maker’s WriteNow. 

When a software package and the PLP 
work together, either seamlessly or 
through a special workaround, the output 
quality is generally high. It is at least as 
good as any LaserWriter Plus output of 
the same document, and in many cases, 
the PLP graphics looks slightly crisper 
and the text a bit blacker. Because of dif- 
ferences in the positioning of Quick- 
Draw- versus PostScript-generated 
graphics, most PLP output is not aligned 
quite the same as equivalent LaserWriter 
Plus output. 


Recommendations 

The PLP is not the universal answer to 
Macintosh owners who need a high-qual- 
ity laser page printer but who don’t want 
to part with more than $4000. 

Freelance writers or text-oriented con- 
sultants, for example, may find that the 
PLP is a big win. The output of the PLP 
is about equivalent to the LaserWriter 
Plus or to the other 300-dpi Macintosh 
laser printers on the market. If you can 
get by without PostScript (many users 
can’t), and if you already own a faster 
Macintosh (accelerated Mac Plus, Mac 
SE, or Mac II), then you’ re likely to find 
that the PLP is a wonderful printer at an 
affordable price. 

On the other hand, if you are heavily 
dependent on accurate PostScript output, 
like many desktop publishing users, 
graphics designers, engineers, and 
others, then the Bitstream fonts and 
QuickDraw graphics of the PLP do not 
provide the flexibility and quality of Post- 
Script (although, for some applications, 
they are close). 

The PLP is also not a good laser-print- 
ing solution for offices that want to share 
printers, since it is a SCSI device that 
must be assigned to a single Mac. Its lack 
of AppleTalk support is a major limita- 
tion for those users who need to share 
computer resources within work groups. 

Finally, this is one very slow printer. 
Because (unlike the LaserWriter Plus) it 
has no CPU or RAM to speed page pro- 
cessing, its printing speed is largely de- 
pendent on the computing bottlenecks of 
the Mac that drives it. The speed problem 
is compounded by the printer’s memory 
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needs. Although the machine can work 
with a 1-megabyte Mac Plus, I often got 
Out of Memory messages when I tried to 
print long documents containing text and 
graphics. 

In fact, when I tried to print a single 
copy of this review in its unedited form (a 
12-page Microsoft Word 3.01 file) on a 
5-megabyte Mac II, the PLP print man- 
ager ran out of memory because I had set 
a 3-megabyte RAM cache. I ran into this 
out-of-memory problem most often with 
Microsoft Word 3.01 and Excel 1.03. 

For the small business owner, consul- 
tant, or manager in a larger corporation 
who needs an inexpensive laser printer 
for his or her Macintosh, the PLP can be 
very attractive. For my own needs, I can’t 
afford to give up 100 percent PostScript 
compatibility or waste time dealing with 
software workarounds when printing, so 
I’ll pass on the PLP. @ 





Donald Evan Crabb (Department of 
Computer Science, University of Chi- 
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department and the college. 


VIEWS FROM BIX: 
PostScript vs. 
Non-PostScript Printers 


macintosh/reviews #25, from Tom 
Hedges. 


A general comment on non-PostScript 
laser printers: I think this is a bad 
mistake, on the part of both GCC and 
others (even Apple, according to 
persistent rumors). Granted, Adobe may 
be charging too much for its 
implementations, but the coming clones 
should inject some needed competition to 
that market. The advent of PostScript 

has given the personal computer industry a 
very powerful, resolution-independent 
way to output text, line graphics and even 
high-quality scanned gray-scale images 
(on the phototypesetters) . The Laser- 
Writer provides a very accurate proofing 
device for professional desktop 
publishing and a final output device for 
many others. 


The problem that comes from the release 
of significant numbers of non-PostScript 
printers is that software developers 
will be forced back to the Apple QuickDraw 
standard in order to be compatible and 
will not be able to take full advantage of 
the superior abilities of the PostScript 


output devices. This is particularly true 
in the gray-scale scanned-image-output 
area, where Letraset and my firm, Fractal 
Software, along with others, are just 
now starting to provide good support for 
gray-scale image output. With the price 
of the RIP hardware coming quickly down 
and the royalties for PostScript under 
competitive pressure, it seems a very 
shortsighted move to "expand" the laser 
printer market for the Mac in the 
direction of the IBM-compatible world, 
namely toward "dumb" laser printers. 





macintosh/reviews #28, from Chris 
Crawford. 


Tom Hedges made a strong case against 

the dumb laser printers, and in general I 
tend to be sympathetic to such arguments. 
But the cost difference between the 
PostScript printers and the PLP is 
gigantic; we're talking a factor of two 
here! I simply could not have afforded a 
laser printer at the prices that the 
PostScript printers now sell for. And 
while a PostScript printer is faster and 
can do more things than the PLP, I find 
that the PLP does everything that I want 
it to do, quite well. I especially like the 
notion that additional fonts move into 
the system gracefully. 





Circle 248 on Reader Service Card 


The Complete 
68000 C Compiler 


The UniWare™ 68000 C Cross Compiler gen- 
erates fully optimized code for your ROMable 
applications. It supports: 


You won't find a more complete package — the 
UniWare 68000 C Compiler comes with a 
relocating macro assembler, type-checking 
linker, librarian, and all the utilities you need to 
put your program into ROM. And it’s just $995 
under MS-DOS. Also available under UNIX. 


CALL TODAY 
(312) 971-8170 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
3110 Woodcreek Drive 
Downers Grove, IL 60515 








The Complete 
Z80 C Compiler 


The UniWare™ Z80 C Cross Compiler gener- 
ates fully optimized code for your ROMable 
applications. It supports: 
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You won't find a more complete package — the 
UniWare Z80 C Compiler comes with a relocat- 
ing macro assembler, type-checking linker, 
librarian, and all the utilities you need to put 
your program into ROM. And it’s just $995 
under MS-DOS. Also available under UNIX. 


CALL TODAY 
(312) 971-8170 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
3110 Woodcreek Drive 
Downers Grove, IL 60515 
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66 For sheer 
power, ease of 
use, speed, an 
flexibility, you 
would be hard- 
pressed to find a 
more capable 
product, especially if you need ad- 
vanced features. It works just as 

well with a half-dozen spreadsheets 
simultaneously as it does with one 99 
—InfoWorld 

















Whether you're just getting started as a lone computer user, or you’re the Manager of 
Information Systems supporting thousands of PC users, discover easy-to-use applications 
your office won’t outgrow. Single user and Multi-user software for DOS, LANs, UNIX or 
XENIX systems: Word Processing, Spreadsheet & Graphics, Database Management and 
Communications. For additional information, including a Free Smart Demo, simply return 
the reply card or call toll-free (800)331-1763 (in Kansas, Alaska or Canada call (913) 492-3800). 


© 1987, Innovative Software, Inc. SmartWare, Xenix and Unix are registered marks of Innovative Software, Microsoft and AT&T respectively. 





difference is obvious. 







1 66 Integrated systems have 
= come a long way, and Smart 
8 |has...the widest array of 
powerful features...strong 

#3 points include intelligent 
et i data sharing and good file 

security, intuitive ease of use, 

a powerful programming language, 
and consistently good performance... 
Smart can fill the bill for a total, 
integrated software system.99 
—PC Magazine 








atware 


f When you want to do more than 
one thing with a computer. 











Multi-User 10 (16) serial terminals per PC (AT). C Compiler Standard Kernighan and Ritchie. 


Multi-Tasking 40 (64) tasks per PC (AT). Flexibility Single PC, networked PC’s, 
Networking 2.5 Megabit token ring. single PC with terminals, 


255 PC’s and/or Al’s per network. networked PC's with terminals. 
10,000 tasks per network. No central servers. Full sharing 


Thousands of users per network. of disks, devices and CPU’s. 
RealTime 2,800 task switches/sec (AT). PC-DOS runs as a QNX task. 


Message Fast intertask communication From US $450. 
Passing between tasks on any machine. Runtime pricing available. 
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Allegro CommonLISP 


Allegro CommonLISP version 
1.0 ($600) is an interactive pro- 
gramming environment for the 
Apple Macintosh based on the 
Common LISP standard as de- 
fined in Guy L. Steele’s book 
Common LISP: The Language. 
Allegro CL was produced jointly by 
Coral Software Corp. of Cambridge, 
Massachusetts, and Franz Inc. of Berke- 
ley, California. It is a complete Common 
LISP running on a microcomputer, and 
for this reason it should be a good deliv- 
ery environment for Common LISP pro- 
grams from larger machines. 

The implementation consists of an in- 
cremental compiler, an EMACS-style 
editor, a debugger, an object-oriented 
programming system called Object LISP, 
and Macintosh interface tools for creating 
windows, menus, and dialog boxes. Al- 
legro CL has a pseudomultitasking sys- 
tem that lets you edit code while pro- 
grams are compiling or executing in the 
background. The garbage collector is a 
mark/compact/forward collector that im- 
plements virtual memory by loading 
functions into memory only as they are 
needed. The garbage collector is invoked 
automatically when either the Macintosh 
operating system or LISP needs more 
memory. 

Allegro CL comes on two double- 
sided 800K-byte floppy disks. The mini- 
mal hardware required to run the system 
is a Macintosh Plus, SE, or II with 1 
megabyte of RAM and 1.6 megabytes of 
disk storage; it can support up to 8 mega- 
bytes of RAM. The manual recommends 
2 megabytes of memory and a hard disk 
drive. This is good advice; I found that 
the system does not run very well with 
only 1 megabyte of memory. 


Good Environment 

Allegro CL provides an interactive menu 
system that lets you edit and debug 
without leaving the LISP environment. 
The main menu bar in Allegro CL has the 
following command options: File, Edit, 
Eval, Tools, and Windows. These menu 


Ernest R. Tello 


A complete 


microcomputer implementation 


of Common LISP 


items give you access to the editor, the 
compiler, the debugger, and other tools. 
The Windows menu option lets you easily 
cycle through the windows open on the 
screen. | 

The Listener is a special window on 
the screen through which you type com- 
mands and get responses. The Listener 
behaves exactly like an interpreter, al- 
though in this case it is based on incre- 
mental compilation. Allegro CL auto- 
matically compiles any new function 
definitions. (You can turn off this feature 
by setting the *compile-definitions* 
variable to nil.) 

The Eval menu has options for evaluat- 
ing either a selected expression or the en- 
tire editing buffer. The Eval menu also 
includes an option that lets you save com- 
piled code in a file by specifying the 
names of the source file and the destina- 
tion file for the compiled code. 

Two modes are available for the evalu- 
ation of LISP expressions: one that con- 
forms exactly to the Common LISP stan- 
dard, and one that is faster but does not 
support the debugging functions eval- 
hook and applyhook. You select the lat- 
ter by setting the *fast-eval* variable to 
true. 

The full-screen window-oriented edi- 
tor in Allegro CL is called FRED, an ac- 
ronym for “FRED Resembles EMACS 
Deliberately.”” FRED is an EMACS- 
style editor that allows multiple win- 
dows and the use of a mouse. The advan- 
tage of using an EMACS-style editor is 
that you can customize it to suit your 
needs. For example, you can add macros 
for commonly executed key sequences as 
commands to the Edit menu. Each indi- 
vidual editor window can have a separate 
package or Common LISP name space 
associated with it. One chapter of the 


User’s Manual is devoted to 
documenting how to customize 
the editor. 

Because of the scarcity of 
auxiliary keys on the standard 
Mac keyboard, it is not easy to 
implement an EMACS-style | 
editor on this machine. Allegro CL han- 
dles the problem by using the Option key 
as a Meta key and the Clover key and 
Shift-Clover key for Control and Com- 
mand, respectively. The editor also sup- 
ports more recent Mac keyboards that in- 
clude a separate Control key. In addition, 
the Macintosh Clipboard has been inte- 
grated with the EMACS kill-ring. Any 
time text is moved to the Clipboard, it is 
also automatically moved to the top of the 
kill-ring, and vice versa. . 

The Tools menu has options for debug- 
ging, such as a window-based inspector, 
backtrace, stepper, and trace facility. 
The inspector lets you browse about in 
data structures, examining and modify- 
ing them. Allegro CL implements the in- 
spector as a window-oriented utility that 
can be invoked in three ways. First, you 
can select the Inspect option on the 
Tools menu. Second, when within the 
FRED editor, you can use the key com- 
mand Control-X Control-I; this causes 
the current LISP expression to be in- 
spected. The third way of invoking the in- 
spector is directly from the LISP listener 
by calling the inspect function and sup- 
plying it with an argument. So, for exam- 
ple, (inspect *inference-engine*) 
would open an inspector window on the 
inference-engine class. 

Allegro CL also supports a typical 
LISP backtrace facility as a dialogue win- 
dow. The backtrace window pops open 
whenever the listener enters a break- 
loop. This can happen either when an 
error occurs or when a programmer calls 

continued 
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Allegro CommonLlISP 1.0 


Type 
Common LISP programming language 


Companies 

Coral Software Corp. 
P.O. Box 307 
Cambridge, MA 02142 
(617) 547-2662 


Franz Inc. 

1995 University Ave. 
Berkeley, CA 94704 
(415) 548-3600 


Format | 
Two 800K-byte 32-inch floppy disks 


Language 
LISP 


Computer 

Macintosh Plus, SE, or II with 1 
megabyte of RAM and 1.6 megabytes of 
disk storage; 2 megabytes of RAM and 
a hard disk drive are recommended 


Software Required 
Macintosh system version 2.1 and 
Finder 5.5 or higher 


Documentation 

Common LISP: The Language; 
Common LISP: The Index; 200-page 
User’s Manual describing 
implementation details 


Price 
$600 


Inquiry 883. 
SETA 
a break deliberately (for example, by se- 


lecting the Backtrace option on the 
Tools menu). Two tables appear in the 


backtrace dialogue window. The table at 


the top displays the functions on the stack 
awaiting return values. Preceding the 
name of each function is the address of 
the function’s stack frame in hexadeci- 
mal. The lower table displays the values 
of the functions listed above. Currently, 
the backtrace does not show the names of 
lexical values. 

The compiler uses tail recursion to 
minimize stack space. Tail recursion is 
an optimization used when an iterative 
process is described recursively. This 
means that only the most recent iteration 
of a loop appears in the stack history of a 
vacktrace window. When debugging, you 

‘ill want to turn off this optimization by 
‘ting the *nx-tailcalls* variable to 
then there will be no tail-recursion 
mization, and all the function calls 
be found in the backtrace call 


y. 
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A trace function is implemented in ac- 
cordance with the Common LISP stan- 
dard and also extends to the Object LISP 
system. You attach the trace function to a 
particular function so that tracing occurs 
for each call to that function. In the case 
of method functions that are defined for 
different classes, you can trace each of 
the versions of the function separately by 
sending the trace message to a specific 
object and telling it which method to 
trace. 

Allegro CL implements a form of 
pseudomultitasking that allows editing 
and various other operations to be done 
while LISP programs are compiling or 
executing. For this reason, the Macintosh 
watch cursor is not used in this environ- 
ment. However, some tasks in Allegro 
CL (e.g., garbage collection and event 
processing such as menu selection) are 
noninterruptible. This means that during 
these tasks other operations, such as 
LISP evaluation, are halted. 


Object LISP 

Object LISP is an interesting and full im- 
plementation of object-oriented program- 
ming for Common LISP, but it suffers 
from two handicaps: There is little expe- 
rience in its use, and the Common LISP 
community is standardizing on the CLOS 
(Common LISP Object System) stan- 
dard. (The manufacturers say they will 
replace Object LISP with CLOS when 
the specification of CLOS is complete.) 
While CLOS incorporates some features 
of Object LISP, it is closer to the ap- 
proaches taken by Xerox CommonLoops 
and Symbolics New Flavors. 

However, Object LISP is an interesting 
way to implement objects in Common 
LISP. I particularly like the way it places 
classes and instances on the same level. It 
has always seemed artificial to be able to 
create objects only as instances of already 
existing classes. In Object LISP, you 
create instances the same way you create 
Classes, so it is perfectly legal to create an 
object that is neither a class nor an in- 
stance of a class. This is ideal for applica- 
tions where the problem is to determine 
what something is, such as a disease or a 
malfunction. Once it is determined, the 
object can be assigned to the class, and 
further processing can be driven by the 
methods and variables it has now inherited. 

Another good feature of Object LISP is 
that objects can be modified ‘on the 
fly,’ while programs are running. I 
would like Object LISP to be included 
with Allegro CL even when CLOS be- 
comes available. 

Unfortunately, while making the 
switch from Object LISP to CLOS won’t 
be difficult, it won’t be transparent, 
either. Also, the manual cautions the pro- 


grammer that portions of code that need 
to run efficiently should not be written in 
Object LISP. It is unfortunate that the de- 
velopers never got around to optimizing 
their implementation of Object LISP. 


Interface Tools 

Allegro CL provides interface tools for 
building Macintosh menus, windows, 
and dialog boxes. Menus and windows in 
the current implementation of Allegro 
CL are implemented on top of Object 
LISP by means of the menu and window 
classes. A window is a subclass of the 
stream class. Every menu item in a menu 
object has five characteristics: the title, 
the keyboard equivalent (if any), the font 
style, check mark or no check mark, and 
enabled or disabled. An entire menu bar 
for an application in Allegro CL is simply 
a list of menu objects. The menubar func- 
tion returns a list of the menus currently 
active in the menu bar. You can easily 
change the menu bar at any time by using 
the set-menubar function, which can be 
assigned to any LISP expression that re- 
turns a list or sublist. 

Different types of windows are imple- 
mented not as different subclasses of the 
window class, but as different alterna- 
tives to the :window-type option of the 
window class itself. There are seven dif- 
ferent window types: document, docu- 
ment-with-grow, document-with-zoom, 
double-edge-box, single-edge-box, 
shadow-edge-box, and tool. 

A dialog box is a special kind of win- 
dow that contains various messages and 
options that are sensitive to mouse clicks. 
Both the dialogs themselves and the items 
they contain, such as buttons, check 
boxes, radio buttons, static text, editable 
text, and tables, are created as instances 
of their own object classes. Since the dia- 
log class inherits from the window class, 
dialogs can do anything ordinary win- 
dows can do. 


Event Handling and Graphics 
Allegro CL typically handles events initi- 
ated by a user automatically as a back- 
ground task. For applications that need to 
handle user events explicitly, a variety of 
event-handling methods are available to 
programmers. For example, you can 
specify the response of window objects to 
certain types of events or to all events di- 
rected at them; you can specify a hook 
procedure that gets the first chance to 
process any event; or you can disable all 
background processing of events and han- 
dle them with a special event loop. Typi- 
cally, programming languages on the 
Macintosh support only the last and most 
difficult type of event handling. With a 
system like Allegro CL, however, the 
first type often suffices. 
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Allegro CL Benchmarks 


ran the Gabriel benchmarks on a 

Macintosh II with 5 megabytes of 
RAM, a 68881 floating-point copro- 
cessor, and an Apple 20SC hard disk 
drive. Table A shows the results, along 
with the values for the VAX 750-CL and 
the Symbolics 3600 from Richard P. 
Gabriel’s book Performance and Evalu- 
ation of LISP Systems (Cambridge, MA: 


MIT Press, 1985). Every benchmark 


ran without any modification, with the 
exception of the Puzzle benchmark. 
Puzzle has a variable named *d*. Since 
Allegro has a system variable with the 
same name, I renamed *d* to *dd* in 
Puzzle. 

Common LISP has a declare state- 
ment that gives compile-time informa- 
tion to the compiler. A declare state- 
ment can be associated with every block 
of code: the scope of a function, of a 
loop, of a lambda expression, and so on. 
Allegro CL has two flavors of the de- 
clare statement: type declarations and 
optimizing declarations. 

Type declarations tell the compiler 
that one or more variables will hold a 
known type of data—for example, a nu- 
meric index. This allows the compiler to 
generate specialized and more efficient 
code. Recall that variables in LISP can 
hold any value: numerical, symbolic, 
string, and so on. 

With optimizing declarations, you 
can then tell the compiler to optimize the 
compiled code for safety, space, or 
speed. You write something like: (de- 
clare (optimize (safety nl) (space 
n2) (speed n3))), where nl, n2, and 
n3 are integers between 0 and 3. The in- 
teger 0 indicates not to optimize in a par- 
ticular way, and the integer 3 means to 
optimize as much as possible in that di- 
rection. Safety controls the ability to 
handle errors and interrupt the code, 
space controls the memory used, and 
speed controls how fast the code runs. 

The first column in table A shows the 
times for the benchmarks without opti- 
mization. The second column shows the 
times with the optimization statement 
(declare (optimize (safety 0) 
(space 0) (speed 3))) added to each 
definition. I did not include any type 
declaration because this would have in- 
volved some semi-intelligent process of 
code and would not have been a fair 
comparison. In columns where two values 


Jean-Denis Muys- Vasovic 


Table A: The first column gives the times for the Gabriel benchmarks 
run under normal conditions. The second column gives times for these 
same tests optimized for speed. Values for the VAX 750-CL and 
Symbolics 3600 are those published in Richard P. Gabriel’s book 
Performance and Evaluation of LISP Systems. A detailed description of 
the benchmarks can also be found in this book. 


Test 


Tak 

Stak 

Ctak 

Takl 

Takr 

Boyer 
Browse 
Destructive 
Traverse-init 
Traverse 
Deriv 
Dderiv 
Div2-iter 
Div2-rec 
Fft 


Allegro CL 
(normal) 


1.40 
16.05 
4.40 
15.03 
1.47 
35.15 


— 62.06/3.17 


8.93 
35.35 
131.08 
27.2213.25 
27.00/2.98 
9.22 
5.27 
61.22/2.95 


Allegro CL 
(optimized) 


7.600 
18.57 
49.08 

26.16/3.12 
26.10/3.00 

3.267 

2.617 

60.00/2.97 


VAX Symbolics 
750-CL 3600 


0.61 2.69 
6.21 
13.86 
12.35 
439. 
69.38/79.30 
195.11/164.05 
11.30 
35.44 
217 24 
24.50/49.63 
32.90/45.80 
14.32/24.85 
9.07 
131.59/101.84 


Puzzle 72.62 
Triangle 899.85 
Forint 9.17 
Fread 2.93 
Tprint 30.02 
Frpoly2rxyz1 

Frpoly2r2 

Frpoly2r3 

FrpolySrxyz1 

Frpoly5r2 

Frpoly5r3 

Frpoly1Orxyz1 

Frpoly10r2 

Frpoly10r3 

Frpoly15rxyz1 

Frpoly15r2 

Frpoly15r3 





are separated by a slash, adding the two 
numbers gives the total time; the second 
number indicates how much of that total 
time was spent in garbage collection. 

On the whole, Allegro is very fast. Its 
only weak point is the speed of the text 
display Tprint. This is a drawback of the 
graphics-only aspect of the Macintosh. 
Allegro CL is nearly always faster, and 
sometimes much faster, than the VAX 
750-CL. It is slower than the Symbolics 
3600, but seldom by a factor of more 
than 2. 

[Editor’s note: Source code (nonexe- 
cutable) listings for the Gabriel bench- 


2a1.19 
1021.35 


57.00/51.82 
31.05/26.80 


marks are available on BIX, on BYTE- 
net, on disk, and in the Quarterly 
Listings Supplement. See ‘‘Program 
Listings” in the table of contents. To 
“find” source code in the Listings areas 
on BIX and BYTEnet, search by article 
title, author, or issue date. Some ar- 
chived files may contain numerous list- 
ings for a single article. A description of 
the file also accompanies each entry. | 


Jean-Denis Muys-Vasovic can be con- 
tacted at 6 Sentier Valette, F-95100 
Argenteuil, France, or on BIX as 
“jedivasovic. ”’ 
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Allegro CL implements graphics sup- 
port through a set of functions that pro- 
vide an interface to the Macintosh Quick- 
Draw package. So far, the routines 
completely support only Macs with the 
64K-byte ROMs. To use more recent 
QuickDraw features, you must write low- 
level trap routines. Allegro CL currently 
provides two basic kinds of graphics 
functions: those that must be performed 
within some window object, and those 
that can be used globally without refer- 
ence to the window system. 

One important advantage of the Al- 
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legro CL graphics routines over the com- 
parable Pascal QuickDraw functions de- 
scribed in Inside Macintosh is that 
Allegro CL’s routines are written to take 
full advantage of the optional argument 
capability of Common LISP. This means 
that, in cases where operations have to be 
performed for all the objects on the 
screen at a given time, functions can sim- 
ply be applied to the list that keeps track 
of all current screen objects. . 

You can have text drawn in a window 
by designating the window as an output 
stream. The text is displayed starting at 
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“business hours” phone number if possible. 
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the current pen position, and its appear- 
ance is determined by the window’s cur- 
rent font, size, and mode. 


Low-Level ROM Access 

Most programmers will be able to do 
everything they need with Allegro’s high- 
level Macintosh routines. However, Al- 
legro CL provides a means for making di- 
rect calls to the Macintosh ROM. The 
main purpose of this low-level access is 
for using traps not provided in the higher- 
level interface and, if necessary, for opti- 
mizing those that are provided. Low-level 
traps that can be called from Allegro CL 
include both those that handle arguments 
on the stack and those that handle them 
using registers. This low-level interface 
must be used with care, since it is very 
easy to crash the system while using it. 

Making low-level calls requires an un- 
derstanding of how memory is parti- 
tioned in Allegro CL. The basic division 
is between the two types of data, Macin- 
tosh resource data and LISP structure 
data. These two types of data are stored in 
the Application heap and the LISP heap, 
respectively. The Mac Application heap 
is needed in this context primarily for 
storing data used for communicating with 
the Mac ROM. Before any data can be 
passed to the ROM, it first has to be put in 
the format used either by the Application 
heap or the stack. 

Allegro CL also provides a set of func- 
tions and macros that let LISP programs 
manipulate data stored in Pascal record 
formats—the main format used by the 
Macintosh Operating System. You can 
use these functions to access and manipu- 
late Macintosh resources and data struc- 
tures created at run time, such as window 
setups and text-edit records. The func- 
tions supported include defrecord, 
which defines new record types, make- 
record, which creates new records, and 
dispose-record, which deallocates 
records. Various other functions access, 
copy, and manipulate’record data. 

For documentation of generic Com- 
mon LISP functions and variables, the 
standard texts Common LISP: The Lan- 
guage by Guy L. Steele and Common 
LISP: The Index by Rosemary Simpson 
are also shipped with the product. Imple- 
mentation specifics are covered in a 
User’s Manual that consists of about 200 
pages of text divided into 13 chapters and 
four appendixes. Programmers are ex- 
pected to refer to the standard texts for 
documentation of portable Common 
LISP behavior and functions. 


Benchmarks 

Although the manufacturers claim that 
Allegro CL will run on a Macintosh with 
just 1 megabyte and no hard disk drive, I 


don’t think anyone should consider using 
that configuration. The reason stems 
partly from the sheer size of Common 
LISP and partly from the fact that Al- 
legro CL uses a virtual-memory archi- 
tecture, which results in a lot of disk 
activity. 

I tried running the Gabriel benchmarks 
on a Macintosh SE with 1 megabyte of 
RAM. Although it ran, garbage collec- 
tions and disk accesses were so frequent 
that it was clear why the manufacturers 
recommend using a 2-megabyte machine. 
Most users doing serious artificial intelli- 
gence work with this system will want to 
run it on a Macintosh II with 2 megabytes 
or more of RAM. 

Because I was running so close to the 
memory limits, I did not think it fair to 
benchmark Allegro CL on my machine. 
However, Jean-Denis Muys-Vasovic ran 
the suite of Gabriel benchmarks on a 
Macintosh II with 5 megabytes of mem- 
ory (see the text box “Allegro CL Bench- 
marks” by Jean-Denis Muys-Vasovic). 


What’s Missing? 

Unlike many state-of-the-art LISP sys- 
tems today, Allegro CL does not provide 
complete on-line documentation. There 
is no on-line tutorial here, either. The 
written documentation, though excellent 
in many respects, lacks an index of topics 
and a concise summary of functions pres- 
ent in the system that are not part of Com- 
mon LISP. To look up a given function, 
you have to go to the chapter it should be 
in and hunt for it. 

Also missing is a way of packaging ap- 
plications for stand-alone delivery. Ac- 
cording to the company, a stand-alone 
application generator, as well as a for- 
eign-language interface to C, Pascal, and 
assembly language, are in the works. 

Allegro CL is a very well crafted pro- 
gramming system, but I regret that the 
CLOS system standard, the object-ori- 
ented extension to Common LISP, has 
not yet been finalized. The object-ori- 
ented aspect of this implementation is ex- 
tremely important, since the user envi- 
ronment is built on it. 

The definitive implementation of the 
Allegro CL environment will be present 
when CLOS replaces Object LISP as the 
object-oriented extension and when the 
application generator and the foreign-lan- 
guage interface are included. However, 
since Allegro CL adheres to the Common 
LISP standard, the base of Common 
LISP programs can be migrated from 
minicomputers to the microcomputer 
world. Also, the benchmarks show that, 
when used with a machine like the Mac- 
intosh II, Allegro CL is clearly a system 
on which substantial development efforts 
can be conducted. @ 
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Personal REXX 


Namir Clement Shammas 


Personal REXX 1.6 ($125) from Mans- 
field Software Group implements a sub- 
set of VM/CMS REXX on the IBM PC, 
with some extensions to tap into DOS. 
REXX is an interpretive, mainframe pro- 
gramming language similar to PL/I but 
easier to learn. Personal REXX also con- 
tains additional functions specifically for 
the IBM PC. (The original REXX was 
created by Michael Cowlishaw of IBM’s 
United Kingdom Scientific Center. ) 

As a programming language, Personal 
REXX supports structured coding, an ex- 
ternal stack, and global variables, and it 
provides various clauses, constructs, and 
looping features. It lacks the math func- 
tions and working memory necessary to 
be a useful general-purpose language, but 
its parsing and environmental-interfacing 
capabilities make it a powerful language 
for batch programming. For a summary 
of its capabilities, see table 1. 

Personal REXX requires an IBM PC, 
XT, AT, PS/2, or compatible with at 
least 256K bytes of RAM and one disk 
drive, running MS-DOS or PC-DOS 2.0 
or higher. It occupies from 115K to 140K 
bytes of memory, depending on the size 
of the internal-storage area (ISA), which 
may range from 10K to 40K bytes. The 
default ISA size is 30K bytes; you can 
change it with the command SET RXISA= 
mm. Personal REXX also supports the Ex- 
panded Memory Specification (EMS). I 
tested Personal REXX on a 6-megahertz 
IBM PC AT running under PC-DOS 3.1 
with 512K bytes of RAM, 1.5 megabytes 
on an AST Advantage! card, and a 6- 
MHz 80287 coprocessor chip. 

The language comes on one 54-inch 
floppy disk that contains sample pro- 
grams, several utilities, the interrupt 
manager, and the interpreter. The inter- 
rupt manager is memory-resident and 
must be loaded before you invoke the in- 
terpreter. REXX.EXE contains the Per- 
sonal REXX interpreter, which is loaded 
into memory from DOS at the REXX com- 
mand; appending the /R command direc- 
tive makes most of the interpreter mem- 
ory-resident. RX.EXE invokes the 
memory-resident version of the lan- 
guage. Adding the /U option to the RX 
command will unload REXX.EXE from 
memory while it invokes RX.EXE. 


Data Types and Variables 
REXX supports various structured- 
coding facilities while keeping data typ- 


ing simple. It uses characters to support 
two basic data types—strings and num- 
bers—and makes no explicit distinction 
between integers and reals. Variable 
names are not case-sensitive and don’t 
have fixed data types associated with 
them. Thus, a variable that stores a nu- 
meric value one time may be reused to 
store a string of characters another time, 
and vice versa. 

There are three classes of variables: 
simple symbols, compound symbols, and 
stems. Simple symbols are synonymous 
with simple variables. Compound sym- 
bols are similar to arrays and use a period 
in the identifier’s name. Stems are identi- 
fiers that end with a period and are con- 
sidered the ‘“‘parents’’ of compound 
variables. 

For example, Total. is a stem, while 
Total.Sum and Total.SumSquares are 
compound symbols that stem from Total. 
This is not merely an aesthetic relation- 
ship; REXX lets you write the clause 
Total. = 0 to assign zeros to all those 
compound symbols that start with Total. 
Thus, you can collectively initialize com- 
pound symbols without using an explicit 
loop. Compound symbols may contain 
more than one stem. For example, Cell. I. J 
is a two-dimensional compound symbol; © 
Cell is one stem, / the other. 

REXX supports a string-based, indi- 
rect-access scheme with compound sym- 
bols not commonly available in other lan- 
guages. For example, 


X = “Sum” 
Total. Sum = 10; — 
Total. Sum2 = Total.X 


The first statement assigns the string con- 
stant “Sum” to the scalar X; the second 
assigns 10 to the compound symbol 
Total. Sum. In the third statement, REXX 
first interprets Total.X as Total.Sum, 
since X has been assigned the value 
“Sum.” Consequently, REXX assigns 
the value 10 to the compound symbol 
Total. Sum2. 


Stacks and Global Variables 
REXX uses an external stack, or queue, 
onto which its programs can put data 
items. The words stack and queue refer to 
the same structure; the difference be- 
tween the two lies in how the structure is » 
used. The PUSH instruction sends data 
continued 
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onto a last-in first-out (LIFO) stack, while 
the QUEUE instruction sends data onto a 
FIFO queue. The PULL instruction serves 
to read data from the stack or queue. 

In other words, you have one “‘pile”’ of 
data items. If you PUSH data, it goes on 
the top of the pile; in this case, the pile is 
called a stack. If you QUEUE data, it goes 
on the bottom of the pile; in this case, the 
pile is called a queue. In either case, 
when you access the data with PULL, it 
comes off the top. There is no way to ac- 
cess data from the bottom of the pile. 

In Personal REXX, you must install 
the stack and specify its size (between 1K 
and 62K bytes) using the stack-manager 
utility that comes with it. The external 
stack also lets you increase the size of the 
type-ahead buffer from the standard 15 
keystrokes to a maximum of 159. 

A REXX utility also maintains exter- 
nal global variables that are static and ac- 
cessible to different programs. These 
global variables divide into three classes, 
based on their lifetimes: Simple global 
variables remain in memory until you 
power down or reboot the system; session 
global variables are retained for the life of 
a session, which can span several re- 
boots; and permanent global variables 
are available permanently. Session and 
permanent global variables are stored in 
the DOS files SESSION.GLV and 
LASTING.GLYV (always located at the 
root directory of the current drive), re- 
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spectively. To start a new session, you 
must erase the SESSION.GLYV file. REXX 
provides commands to transfer data among 
the various global variables and both 
local variables and the external stack. 
The GLOBALV SET var_name value 
command defines a simple global vari- 


able and assigns it a value. Similarly, the. 


GLOBALV SETS and GLOBALV SETP com- 
mands set session and permanent global 
variables, respectively. The GLOBALV PUT 
and GLOBALV GET commands provide du- 
plication of the global variables and their 
contents between REXX programs and 
the memory area for global variables. 
You can also group global variables. 


Clauses, Constructs, and Loops 
REXX programs consist of various kinds 
of clauses: null clauses, labels (used to 
define procedures, functions, and error- 
trapping code), assignments, instruc- 
tions, and commands. You may place 
multiple clauses on one line, but they 
must be delimited by semicolons. 

REXX provides a collection of math, 
string, comparative, and logical opera- 
tors. It supports the four basic numerical 
operations plus raising to a power, integer 
division, and remainder. Double bars are 
used to concatenate strings. The logical 
AND, OR, XOR, and NOT operators are 
also available. There are two sets of com- 
parative operators: one for normal com- 
parisons (in which strings may be padded 


Table 1: A list of the capabilities and functionalities of Personal REXX. 


Interpreter 

Support visual environment 

Built-in editor 

Data types 

Need to declare scalar variables 

Need to declare nonscalar variables 
Support external stack 

Support external static global variables 


Decision-making constructs 

IF statements 
IF ««<« THEN 
IF... THEN...ELSE 
Multiline IF...THEN...ELSE 
ELSEIF 

SELECT 
Use switch variable 
OTHERWISE clause 


DO loops 
One-iteration loop 


Exit aloop 


with trailing blanks), and the other for 
strict comparisons (in which strings must 
be exactly the same). For example, a nor- 
mal comparison of (' '=") yields a 1, for 
true, but a strict comparison, (' '=="), 
returns a O, for false. 

A number of instructions exist to con- 
trol numeric accuracy and display for- 
mat. For example, the NUMERIC FORM 
[SCIENTIFIC | ENGINEERING] specifies 
scientific or engineering format for dis- 
played numbers. Also, NUMERIC DIGITS 
expr specifies the arithmetic precision to 
expr significant digits. You can assign the 
number of digits you want to ignore dur- 
ing a numeric comparison with the in- 
struction NUMERIC FUZZ expr. 

There are two decision-making con- 
Structs: the IF...THEN...ELSE and 
SELECT statements. If you put the THEN 
and ELSE clauses on the same line, you 
must precede the ELSE keyword with a 
semicolon. If the THEN and ELSE clauses 
contain multiple statements, you must en- 
close them in a DO...END block. While 
this resembles Pascal’s BEGIN. ..END, it 
is actually a single-iteration DO loop in 
REXX. You can’t have ELSE-IF compo- 
nents in an IF statement, although nested 
IF statements are supported. However, 
you can obtain the effect of one or more 
ELSEIFs with the SELECT statement. 

The SELECT construct doesn’t contain 
a switch expression with its accompany- 
ing case lists. Rather, the SELECT 


Multiline user-defined routines 


Functions 
Procedures 
Recursive 


Predefined functions 


Basic string manipulation 
Extended character-based word manipulation 


Math functions 


Data-representation conversion 
Date/time functions 

PC hardware-information query functions 
DOS access functions 

PC hardware-access functions 


Windows 


Text-file I/O 


Sequential, variable-length line I/O 
Sequential character |/O 
Random-access, variable-length line I/O 


Fixed iteration loop with no control variable Random-access character |/O 

Open loop 

Fixed iteration loop with a control variable 
Step option 
FOR fixed number of times 

WHILE test 

UNTIL test 

Cycle in aloop 


Error trapping 
Resume execution of offending lines after error 


Tracing capabilities 
Interactive tracing 
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keyword is followed directly with one or 
more WHEN clauses, each containing a 
complete logical expression. The THEN 
keyword separates the logical expression 
from the outcome statement (with multi- 
ple statements enclosed in the single-iter- 
ation DO...END loop here also). SELECT 
also has an optional OTHERWISE clause 
that acts as a catch-all. For example, 


SELECT 
WHEN x = 
DO 
statements 
END 
WHEN x > 1 THEN 
DO 
statements 
END 
OTHERWISE 
DO 
statements 
END 
END /* SELECT */ 


1 THEN 


REXX supports three forms of the DO 
loop: single-iteration (DO statements 
END), repetitive, and conditional. The re- 
petitive loop may indicate the specific 
number of iterations, the keyword FOR- 
EVER (to loop continuously), or a loop- 
control variable, var = first TO last 
[BY step] [FOR count]. The conditional 
loop contains either WHILE logical ex- 
pression or UNTIL logical expres- 
sion. Repetitive and conditional clauses 
can coexist in a single DO loop. 

DO loops end with the END keyword and 
an optional end-of-loop name. The ITER- 
ATE instruction is used to cycle the inner- 
most DO loop. ITERATE has an unusual 
ability: You can skip the remaining por- 
tion of one or more inner DO loops and 
cycle back to an outer DO loop, so that any 
intervening inner loops are bypassed. 
You specify an end-of-loop name on the 
ITERATE instruction to cycle to the END 
statement of the outer loop (which also 
contains the end-of-loop name); then the 
outer loop continues if it has more itera- 
tions to perform. To my knowledge, the 
only other programming language with this 
ability is Ada. You can also exit a DO loop 
altogether with the LEAVE instruction. 


Environmental Issues 

Console I/O in REXX is simple but flexi- 
ble. The SAY instruction displays items on 
the screen; you can list multiple items de- 
limited by spaces after the SAY keyword, 
which always issues a carriage return. 
For keyboard input, you can follow the 
PULL instruction with a list of input vari- 
ables, and you can use PULL with the 

PARSE instruction. 

The combined PARSE PULL command 
lets you control input assignment. For ex- 
ample, PARSE UPPER PULL translates the 


input characters to uppercase. In addi- 
tion, PARSE can store input in several 
variables with or without an input tem- 
plate. For example, PARSE PULL hours 
":" minutes ":" seconds takes a string 
from the keyboard input, such as 
12:22:50, and assigns 12 to hours, 22 to 
minutes, and 50 to seconds. 

PARSE is not limited to keyboard input, 
however. It can work with other program 
components, such as variables, the pro- 
gram’s arguments, source code lines, and 
input-file lines. This instruction can 
parse the contents of a variable (using a 
data template), extract information, and 
store it in other variables. For example, if 
the variable name contains the string 
“Ada Augusta Byron,” then the state- 
ment PARSE VAR name first 4 middle 12 
last assigns “Ada”’ to first, “Augusta” 
to middle, and ““Byron”’ to last. 

One highlight of this language is its 
ability to interact with its environment. 
Typically, the environment for Personal 
REXX is DOS. However, in place of 
DOS, you can invoke the language from 
Mansfield Software’s editor, KEDIT, 
and make it REXX’s environment. 

The interface between REXX and its 
environment is not at all casual. The en- 
vironment is such an integral part of the 
language that any program instruction the 
interpreter doesn’t recognize is consid- 
ered to be a command and is passed to the 
environment. To avoid being limited to its 
“parent” environment, REXX supports 
the ADDRESS instruction, which lets you 
direct commands to other environments. 

REXX also has an INTERPRET instruc- 
tion that enables the interpreter to read a 
character string as instruction code dur- 
ing run time. This is a very powerful 
mechanism for user-modified or self- 
modifying programs. 


Functions and Procedures 

Function and procedure declarations be- 
gin with a label name (which ends with a 
colon), followed by the PROCEDURE 
keyword. If the function or procedure 
needs to access global variables, an 
EXPOSE variable_list clause follows 
the keyword. The called routine can alter 
the values of exposed variables; any pa- 
rameters are declared on the line follow- 
ing the PROCEDURE line. 

Procedures are CALLed with their op- 
tional parameters delimited by spaces; 
they issue a RETURN to the calling routine 
without any returned value. Functions, 
on the other hand, are CALLed with their 
optional parameters enclosed in paren- 
theses; they issue a RETURN expression 
to the calling routine, with a value in the 
predefined variable, RESULT. 

In a REXX program, functions and 
procedures follow the main program 


Personal REXX 1.60 


Type 
Interpretive programming language 


Company 

Mansfield Software Group Inc. 
P.O. Box 532 

Storrs, CT 06268 

(203) 429-8402 


Format 
One 5¥%-inch floppy disk 


Language 
C language 


Hardware Required 

IBM PC, XT, AT, PS/2, or compatible 

with at least 256K bytes of memory (640K 
bytes recommended) and one disk 

drive 


Software Required 
MS-DOS or PC-DOS 2.0 or higher 


Documentation 

210-page Personal REXX User’s Guide: 
The REXX Language: A Practical 
Approach to Programming by Michael 
Cowlishaw (Prentice-Hall, 1985) 


Price 
$125 


Inquiry 884. 


body, which must end with an EXIT state- 
ment. Like procedures and functions, the 
main program can define a list of param- 
eters (REXX calls them arguments) de- 
limited by spaces. However, these argu- 
ments receive their values from the input 
typed at the DOS command level. If more 
arguments are supplied than are declared 
in the main program or routine, the last- 
declared argument inherits any extras. 
REXX’s predefined string-manipulation 
functions let you detect and extract each 
of the extra arguments. 

The language also provides a collec- 
tion of built-in functions, most of which 
fall into the following categories: string 
manipulations, conversions among dif- 
ferent numeric representations, file I/O, 
time and date queries, and queries about 
arguments. Notably absent, however, are 
math functions, such as logarithms, 
trigonometric functions, and square-root 
calculations. 

The most impressive functions are the 
ones for string manipulation. They re- 
semble those of BASIC or Pascal, but 
they pay special attention to character- 
based words. Spaces in a character string 
are considered to be word delimiters. The 
word-related functions deal with word 

continued 
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position and word count, as opposed to 
character position and character count. 
You can extract words from a string, 
count the words in a string, and obtain the 
position of a word in a string. 

For example, to extract the third word 
in the string Name, you would use the 
function WORD(Name,3). Similarly, to de- 
lete four words from the string Days 
starting with the second word, you would 
use the function DELWORD(Days,2,4). In 
other words, you don’t have to know the 
exact character position of the word or the 
length of the extracted or deleted strings. 
The REXX functions do the work. 

Personal REXX also provides func- 
tions for tapping into the hardware and 
the operating system. The hardware- 
information routines return data such as 
the genre of the IBM PC (including the 
new PS/2 models), the number of serial 
and parallel ports, the date of the in- 
stalled ROM, the amount of RAM, and 
the number of floppy disk drives. 

The DOS function group performs op- 
erations such as changing directory or 
drive, returning the current directory 
path, getting a directory of files, return- 
ing the volume label, creating or deleting 


a directory, and returning the value of a 


DOS environment parameter. 

The hardware-access group contains 
routines that manipulate the screen cur- 
sor, the screen, and the display attributes. 
Other routines in this group perform 
PEEKs and POKEs and port I/O. 

A fourth group includes miscellaneous 
routines that perform data conversion, re- 
turn the amount of EMS memory avail- 
able, convert a string to uppercase or 
lowercase, and return the stack status. 
_ The RXWINDOW library contains a set 
of window functions that let you open and 


close a window, display the borders, per-. 


form I/O, define or remove an input 
field, and set the attributes of an entire 
window or portions of it. 

REXX supports file I/O using text 
lines or characters. The CHARS(file- 
name) and LINES(filename) functions 
return a 1 (i.e., true) if there are more 
characters or lines, respectively, to be 
read from the file. Thus, REXX provides 
two forms of the logical EOF( ) function 
common in BASIC and Pascal. 

The functions CHAROUT and LINEOUT 
write characters and lines, respectively, 
out to file. Likewise, you can use CHARIN 
and LINEIN to read characters and lines, 
respectively. REXX automatically opens 
files the first time you attempt to read 
from or write to them. 

Personal REXX deviates from the 
mainframe version by not supporting ran- 
dom access of variable-length lines, since 
PC-DOS does not support such a file- 
access scheme. However, while perform- 
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ing character I/O, you can specify the 
starting location of the I/O task. This is 
REXX’s mechanism for supporting ran- 
dom character access. 


Tracing and Trapping 

REXX also offers flexible tracing capa- 
bilities. Using tracing directives, you can 
trace all clauses (A), commands (C), 
errors (E), failures (F), results (R), inter- 
mediate results (I), and labels (L). Per- 
sonal REXX can also redirect the trace 
output to the printer. 

Personal REXX also supports interac- 
tive tracing, during which the interpreter 
executes a clause and then pauses to wait 
for your command. You can respond by 
pressing Enter, to resume execution, or 
by typing = to re-execute the last clause; 
any other response goes to the interpreter 
for immediate execution. While tracing, 
REXX displays various symbols at the 
beginning of each line to indicate the na- 
ture of the item shown on that line (e.g., 
result, intermediate result, or label). 

The language provides two general 
error-trapping mechanisms via the SIG- 
NAL instruction. In the first, SIGNAL di- 
rects the program flow to a label that is 
either a string constant or an expression 
(whose value specifies the target label). 
The predefined variable SIGL returns the 
offending line of source code. 

The second mechanism tackles pre- 
defined types of fatal errors by using 
SIGNAL [ON | OFF] condition. Some 
error examples are SYNTAX, which occurs 


when REXX detects a syntax error; NO- 


VALUE, which occurs when an uninitial- 
ized variable is used to evaluate an ex- 
pression; and FAILURE, which occurs 
when a command passed by REXX to its 
environment fails. | 

Error trapping doesn’t contain any 
program-resumption mechanism, so you 
can’t simply resume executing a troubled 
program. This is acceptable since most 
REXX programs are batch programs, 
and a malfunctioning batch file can cause 
unexpected damage. 


Testing Personal REXX 

I generated Personal REXX programs to 
run the BYTE Floating Point, Disk 
Write, and Disk Read benchmarks on my 
system. I loaded the REXX programs and 
interpreter from a RAM disk. For com- 
parison, I also ran the same tests in 
BASICA 3.10 on the same machine. 

The Disk Write benchmark timings 
were almost identical (47 seconds for 
Personal REXX and 46 seconds for 
BASICA to write a 64K-byte sequential 
text file to a blank, formatted floppy 
disk). However, the Disk Read timings 
differed significantly: BASICA required 
only 23 seconds to read a 64K-byte se- 





quential text file, while Personal REXX 
needed 90 seconds. I can’t find any rea- 
son for this difference in performance. 

Performance on the Floating Point 
benchmark (performing 10,000 itera- 
tions of a double-precision multiplication 
and division test) also varied considera- 
bly: 176 seconds for Personal REXX and 
only 79 seconds for BASICA. This differ- 
ence is more easily explained: Personal 
REXX doesn’t use the 80287 to enhance 
its slower interpreter. 

I was unable to run the Sieve bench- 
mark because I ran out of ISA memory. 
The Sieve contains a very large array, and 
Personal REXX’s 40K-byte maximum 
for both program and variables was not 
enough. 

[Editor’s note: FLOATPT. REX, 
WRITE.REX, and READ.REX contain 
the code used for the benchmarks. 
ROOT. REX is a REXX program that 
solves for the root of a nonlinear equa- 
tion. It provides an example of the 
INTERPRET instruction and lets you key in 
the function’s expression (as well as a 
guess at the root) at run time. These four 
programs are available in Personal 
REXX 1.6 source code for the IBM PC 
and compatibles on BIX, on BYTEnet, on 
disk, and in the Quarterly Listings Sup- 
plement. See “Program Listings” in the 
table of contents. To “find” source code 
in the Listings areas on BIX and BYTE- 
net, search by article title, author, or 
issue date. Some archived files may con- 
tain numerous listings for a single arti- 
cle. A description of the file also accom- 
panies each entry. | 


Capability-Oriented 

As a general-purpose language, Personal 
REXX is limited by the size of its 40K- 
byte working memory and the absence of 
math functions. It is also a fairly slow in- 
terpreter overall. However, its strength 
lies in its capabilities, not its speed. Its 
DOS interface, hardware-access func- 
tions, and ability to address various envi- 
ronments, along with its parsing, word- 
manipulation, and string-manipulation 
functions, make Personal REXX a very 
powerful batch language. @ 
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VIEWS FROM BIX: 
PERSONAL REXX 


other.langs/reviews #4, from Paul 
Hoffman. 


There are over 100,000 PCs connected to 
IBM mainframes, and probably at least 
75,000 are running CMS (Conversational 
Monitor System). The fact that Personal 
REXX is so close to REXX under CMS means 
that these users can now control their PCs 
in a fashion almost identical to how they 
control their mainframes. With more and 
more people using CMS, learning about 
how to use a very basic CMS tool like REXX 
is very valuable. Personal REXX is an 
excellent way to do so. It also lets you 
write scripts/macros/batch files on one 
machine and easily convert them to run on 
the other. 


other.langs/reviews #7, from Salvatore 
Ricciardi. 


The review fails to mention that REXX is 
IBM's SAA (Systems Application 
Architecture) committed command 
interpreter. Certainly this merits a 
note. The main advantage of Personal 
REXX is its use as a replacement for Batch 
and as a programmatic interface to 

KEDIT. I don't believe it is meant to bea 
replacement for BASIC. While the 
language features are there, perhaps it 
should be reviewed in the context ofa 
command interpreter that has a good set of 
language features. 


other.langs/reviews #12, from Mark 
Guzdial. 


The product doesn't impress me from this 
review. I have more capability from the 
Unix Shell or the public domain shells 

for the PC, so the language description 
makes the product sound rather weak. But 

I can understand the argument that this is 
a great environment for developing 
scripts to use on CMS. That would impress 
me more and give me an idea of the real 
value of the product. 


other.langs/reviews #13, from Cheyenne 
Wills. 


From a language viewpoint, REXX is a very 
nice command language (if you are from the 
Unix world, read "shell language"). It 
just so happens that you can use the same 
language for your editor macros, or 
anything else that has been set up to 
interface with it. Having REXX on the PC 
means that I can replace all my .BAT files 
witha "real" language. (IBM also 
markets a subset of REXX for the PC. Itis 
included with the VM BOND product.) By 
the way, what I use REXX for mostly is not 
command scripts, but editor macros. 


Circle 72 on Reader Service Card 


DataSaver  _ 


Power protection for high-level microcomputers with 
peripherals, multi-tasking systems, and communi- 
cation networks Is here, now, with the 400 Watt 
DataSaver. Placed between the desktop computer 
and system monitor, the DataSaver 400 features 

a master power switch directing four power outlets. 
2-stages of overvoltage transient suppression and 
fel} iG lammsehce)aat-ldrer-lihyanasxe1ar-igei-1em ey-tac-lal-tcmcyt-laleme)y 
to assure clean, uninterrupted power. 90 and 200 
Watt models available. 
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3440 Roberto Court 805/541-4160 TLX:4949381 CUESTA 
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APPLICATION REVIEWS 


@Liberty and the Baler 


A spreadsheet compiler lets a 
programmer turn a spreadsheet 

into a tamperproof, stand-alone 
program. It automatically pro- 

duces a compiled version of the 
spreadsheet that runs faster and 

takes less memory than the in- 
terpreted version, while producing exact- 
ly the same results. 

The first generation of spreadsheet 
compilers makes a bold claim—that you 
can take a Lotus 1-2-3 spreadsheet and 
speed up its execution while hiding for- 
mula information from users. You can let 
other people benefit from your work 
without giving away your secrets. 

The two Lotus 1-2-3 compilers we 
tested, @Liberty—pronounced “At Lib- 
erty’ —($99.95) from SoftLogic Solu- 
tions and the Baler version 3.27 ($495) 
from Brubaker Software, only partially 
meet these goals. While spreadsheets 
compiled with these products give the 
same computational results as a Lotus 
1-2-3 spreadsheet, neither of them is 
really Lotus command set-compatible. 
Many spreadsheets will have to be re- 
written before compiling with either of 
these products. Neither compiler is suit- 
able for the casual Lotus user; both as- 
sume that the programmer is thoroughly 
familiar with MS-DOS and Lotus 1-2-3. 


The Tests 

We tested each of the compilers on six 
different spreadsheets. Three of these— 
Savage, Recalc, and Scroll—are used fre- 
quently in BYTE. The other three were 
selected from our previous projects. 

We ran the tests on a Multitech 900, an 
80286-based AT clone running MS-DOS 
3.2 with a 6-MHz clock speed and no 
floating-point unit (FPU). In addition, 
the compiled programs were run on a 
standard IBM PC with and without an 
8087 FPU. We used Lotus 1-2-3 version 
1A for all comparisons. 


@Liberty 
@Liberty comes with one manual for the 
spreadsheet programmer and 10 copies of 


Paul Schauble and Rick Cook 


These spreadsheet 


compilers are among the first 


of their kind 


the run-time manual for executing com- 
piled spreadsheets. Under the program’s 
license, you cannot copy any part of the 
package, so distributing the compiled 
spreadsheets requires buying one copy of 
@Liberty for each 10 users. 

The typeset manual adequately covers 
the features of @Liberty, and it is easy to 
understand. The preparer’s manual is 
written at a fairly high level and assumes 
the reader is quite familiar with both 
Lotus and general computer-operating 
techniques. 

The run-time manual (packaged sepa- 
rately) lacks installation instructions, and 
so cannot stand alone. This is unfortu- 
nate, since it could have been written for 
a less-experienced operator. 

Because of these documentation limits, 
the compiled spreadsheets need to be op- 
erated by a knowledgeable person. You 
can’t simply put one on a disk, mail it out 
to all your field offices, and expect un- 
trained users to get it up and running. 

We tested a version of @Liberty identi- 
fied only as the “initial version.”” @Lib- 
erty consists of a separate compiler and 
run-time modules. It requires an IBM 
PC-compatible machine using PC-DOS 
or MS-DOS 2.0 or higher with a mono- 
chrome, CGA, EGA, VGA, or Hercules 
video card and display. The graphing fea- 
tures will not operate on a standard 
monochrome monitor. 

@Liberty automatically senses and 
uses an 80x87 FPU when present. Mem- 
ory requirements depend on the spread- 
sheet being processed. The compiler 
operates on any machine with 384K bytes 
of RAM, enough to support Lotus itself. 
The run-time module executes most mod- 
erate-size (1000- to 2000-cell) spread- 
sheets on a 384K-byte machine. 

@Liberty processes spreadsheets in 


the Lotus 1-2-3 version 1A for- 
mat. It claims to process 
_ spreadsheets from Lotus 1-2-3 
version 2, as long as they do not 
use commands unique to ver- 
sion 2. 

The biggest weakness of 
@Liberty is its minimalist approach to 
spreadsheet programming. The run-time 
package does not support a number of 
Lotus 1-2-3 commands, including 
RANGE, COPY, MOVE, DATA, and most of 
the Worksheet submenu. The documen- 
tation claims these commands are used 
only for designing a spreadsheet. Unfor- 
tunately, this isn’t quite true; these com- 

mands are often used in macros. 

To alleviate this problem, @Liberty 
provides many additional macro 
commands (e.g., BORDERS ON/OFF, 
BEEP, and HOME ON/OFF). This helps, but 
these commands are not supported by 
Lotus. This makes it impossible to move 
a spreadsheet directly from Lotus to the 
compiler. Rather than creating and test- 
ing a spreadsheet in Lotus and then com- 
piling it, you end up using Lotus as a spe- 
cialized text editor. 

@Liberty doesn’t always tell you when 
a spreadsheet will not run because of 
missing commands. Some spreadsheets 
compile nicely, but they bomb on exe- 
cution. 

These limitations showed up in our 
tests. Two of our sample spreadsheets 
compiled without error, but failed to run. 
It is possible to rewrite the macros using 
@Liberty’s extra commands, but this re- 
quires major changes. It generally is not 
possible to make a version of one of these 

continued 
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Table 1: The timings (in seconds) for the spreadsheet tests using @Liberty 
and the Baler. File sizes are in bytes. 


Savage 


Lotus 

AT clone 

PC w/o 8087 
PC w/ 8087 * 


@Liberty 
Compile time 
Compile size 
AT clone 

PC w/o 8087 
PC w/ 8087 


Baler version 3.27 
Compile time 
Compile size 

AT clone 

PC w/o 8087 

PC w/ 8087 


Recalc Scroll Savage error 


— 2.0e - 08 


— 1.00e - 06 


520 
63,5/3 
1 — 3.56e — 09 
10.8 
4 


N/A = Not applicable; an 8087 does not affect scroll operations. 
* =Lotus 1-2-3 version 1A does not support an FPU. 


spreadsheets that works in both Lotus and 
@Liberty. We did not convert these 
spreadsheets for this review. 

The Savage, Recalc, and Scroll spread- 
sheets converted and executed without 
error, but none contained any macros. 
On Savage and Recalc, the precision of 
the calculations was very good. In all 
three cases, the final results from @Lib- 
erty matched those from Lotus. 

Although a compiled program usually 

_executes faster than an interpreted one, 
@Liberty’s spreadsheets were consider- 
ably slower than the Lotus originals (see 
table 1). Execution times without an FPU 
were about 20 percent to 30 percent 
longer than the spreadsheets run with Lo- 
tus. However, the compiled spreadsheets 
were about 15 percent smaller than their 
Lotus counterparts. [Editor’s note: Soft- 
Logic Solutions claims that it is possible 
to create @Liberty spreadsheets that run 
faster, slower, or the same as their Lotus 
counterparts. The individual operations 
in @Liberty are slightly slower than Lo- 
tus; but where Lotus recalculates all cells 
in a spreadsheet, @Liberty recalculates 
only those cells whose values are af fected 
by a previous calculation. | 

One feature of @Liberty, notably ab- 
sent in Lotus, is control over screen 
colors. The @Liberty run-time package 
has commands to separately change fore- 
ground and background colors for the 
data and command areas on the screen; 
however, the commands are present only 
in the run-time package, so the program- 
mer cannot select colors. Once set, 
colors will not be saved with the spread- 
sheet and must be reset manually each 
time you load the spreadsheet. 
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The Baler 

The Baler comes on three floppy disks in 
an IBM-size three-ring vinyl binder and 
cardboard slipcase. There is only one 
copy of the program and manual in the 
package, but the license agreement lets 
you make unlimited copies of the run- 
time software, and the compiled spread- 
sheets may be distributed without royalty 
or limitations. Unfortunately, this privi- 
lege does not extend to the manual, so the 
programmer has no documentation to in- 
clude with the compiled spreadsheets. 
Brubaker Software would do well to pro- 
duce a separate, copyable manual for the 
run-time package. 

The manual assumes the reader is ex- 
perienced with both Lotus and MS-DOS. 
Even so, it leaves too much unsaid. While 
the Baler’s commands are much closer to 
Lotus’s than @Liberty’s, there are still 
important differences; for example, the 
Baler does not support deleting rows and 
columns from a spreadsheet. These dif- 
ferences are not adequately explained, 
particularly for the file-handling com- 
mands, and the sparse index makes it dif- 
ficult to find information. 

We reviewed the Baler version 3.27. It 
requires a 512K-byte IBM PC or full 
compatible running MS-DOS version 2.0 
or higher. The Baler does not support 
any form of graphics and operates only in 
text mode on any monitor. The memory 
requirement for the compiled program 
depends on the size of the spreadsheet. A 
small spreadsheet (less than 500 cells) 
executes on a 384K-byte machine. A hard 
disk drive is a practical requirement: You 
need to have on-line the spreadsheet, the 
Baler itself, QuickBASIC, the Baler run- 


time library, the QuickBASIC run-time 
library, the linker, and Lotus. You could 
run from floppy disks, but an edit/com- 
pile/test cycle would have you changing 
disks four times. 

The company says the compiler pro- 
cesses spreadsheets from Lotus 1-2-3 
versions 1A, 2, and 2.01. It also claims 
the compiler can process spreadsheet 
files from Symphony and VP-Planner, 
provided that they do not use features 
unique to those programs. 

The Baler supports an 80x87 FPU if 
selected on compilation. If a spreadsheet 
is compiled without an FPU switch, it 
will not use an FPU, even if one is 
present. If a spreadsheet is compiled for 
an FPU, it will use the FPU if present and 
emulate it if absent. However, to use an 
FPU, the spreadsheet must be compiled 
on a machine with an FPU. 

Unlike @Liberty, the Baler is not 
complete as delivered. It generates 
BASIC code for Microsoft QuickBASIC 
version 3.0 and requires that Quick- 
BASIC be installed with it. The Baler’s 
installation instructions do not cover 
QuickBASIC. 

We discovered it is possible to have 
QuickBASIC installed and working but 
not usable with the Baler. The problem is 
that when the Baler does its translation, it 
creates a batch file that has QuickBASIC 
calls in it and then executes this file. For 
this to work, QuickBASIC has to be in the 
same directory as the Baler or it has to be 
findable via the “path” variable. When 
we first tested the Baler, we had Quick- 
BASIC in a directory by itself so the Baler 
couldn’t find it. This requirement is not 
stated in the Baler documentation, but an 
experienced programmer should be able 
to resolve these problems quickly. 

The BASIC code is specific to the 
Baler and probably could not be adapted 
to other uses. Spreadsheet execution uses 
the QuickBASIC run-time library and 
follows those conventions. 

One convention the Baler does not fol- 
low is the MS-DOS convention for han- 
dling path names. Under MS-DOS, a 
filename by itself is assumed to refer to a 
file in the current directory. Thus, bale 
filename would compile the spreadsheet 
in the current directory. 

But the Baler doesn’t work that way. 
Instead, it remembers the path name 
from its last invocation and uses that path. 
This may help the novice user, but it is 
guaranteed to confuse anyone familiar 
with MS-DOS conventions. | 

Like @Liberty, the Baler also has a set 
color feature. A configuration file that is 
used by both the compiler and compiled 
spreadsheets determines screen colors. 
The configuration file is distributed with 
the compiled spreadsheet, so the pro- 
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grammer has control over colors on the 
screen. 

Running @Liberty simply compiles a 
spreadsheet, whereas running the Baler 
brings up a configuration menu that 
allows removal of Lotus error checking, 
overriding formulas, adding format com- 
mands, specifying Range Protect, in- 
voking the Data commands, and using 
the data-interchange format (DIF) facil- 
ity. Removing these features makes the 
compiled spreadsheet smaller and per- 
haps more secure. Brubaker Software 
claims that removing Lotus error check- 
ing also reduces run times, but we found 
no significant differences. 

The Baler has a menu-activated audit 
feature that produces reports that cross- 
reference and document the spreadsheet. 
While not a substitute for testing, it helps 
locate problems in a large spreadsheet 
and serves as a permanent reference. 

The Baler’s execution speed was excel- 
lent. Run times averaged about half that 
of Lotus and down to 40 percent of the 
run times from @Liberty. The price for 
this speed is very slow compile times. 
Compiling a spreadsheet with the Baler 
(our tests left Lotus error checking on) 
takes from 15 to 40 times longer than 
@Liberty: Most of the time was spent in 
the Baler itself; the QuickBASIC compile 
and link times were relatively insignifi- 
cant—1 minute out of a 10-minute com- 
pile cycle. 

The Baler implements much more of 
the Lotus command set than @Liberty; 
for example, it implements the COPY, 
MOVE, and RANGE functions, but @Liber- 
ty does not. The only major omission is 
the graphics facility. In keeping with the 
style of the manual, the only mention of 
this omission is buried in an appendix. 
Unique commands are also provided, 
mostly for additional display formats that 
do not affect spreadsheet operation. The 
compiled spreadsheet has the format 
commands, Range Protect and Unpro- 
tect, the Data menu, and the ability to 
read DIF files. Despite this, there were 
still problems with our test spreadsheets. 

Of the test spreadsheets, Savage and 
Recalc compiled and executed without 
error. Precision of calculation was excel- 
lent; the results matched Lotus to more 
than seven significant digits. 

But error checking was a problem. We 
used the Savage spreadsheet to test error 
handling on all three products. With 
Lotus and @Liberty, specifying an in- 
valid starting value resulted in a spread- 
sheet full of error values, as first the in- 
valid value and then the error propagated 
through the chain of formulas. 

We ran this test through the Baler both 
with and without Lotus error checking 
enabled. With error checking, the first 


@Liberty 
Type Spreadsheet compiler 


SoftLogic Solutions 
1 Perimeter Rad. 


Company 


Manchester, NH 03101 


(603) 627-9900 
Format 


Computer 


video card and display 

Documentation 

manuals 
$99.95 


Inquiry 892. 





formula using the incorrect value was not 
recalculated and kept its value. The rest 
of the formulas in the chain used this 
value in their calculations. Without error 
checking, the first formula returned a 
completely erroneous value that was then 
used by all the other formulas. The result 
was a spreadsheet filled with incorrect 
values with no indication of an error. Al- 
though no similar problems were seen in 
the other tests, this did not inspire our 
confidence in the product. 

One of our test spreadsheets failed to 
compile. One of the cells contained the 
formula @NPV(B122,D69. . .D69). The 
compiler converted the range 
D69...D69 to a single-cell reference 
D69; then it complained that the @NPV 
function required a range specification. 
This is obviously a bug rather than a de- 
liberate design decision. 

Our second test spreadsheet compiled 
and executed with only minor changes to 
its macros. The Baler normally saves 
spreadsheet data in a different file than 
the spreadsheet itself. The macros that 
automatically saved the spreadsheet 
needed to have the embedded filenames 
changed. Although we did not do so, we 
could have changed the macros to execute 
either in Lotus or in the Baler. 

Another test spreadsheet required the 
same change of filenames but then 
crashed. This spreadsheet used the Lotus 
/FILE COMBINE COPY NAMED command to 
extract data from a disk file. The Baler 
was unable to locate the named range; 





One 5%-inch floppy disk 


IBM PC or compatible with 

384K bytes of RAM and MS-DOS 
2.0 or higher with monochrome, 
CGA, EGA, VGA, or Hercules 


100-page programmer’s 
reference and ten 36-page user’s 


Baler version 3.27 


Spreadsheet compiler 


Brubaker Software : 
8825 North County Line Rd. E 
Lafayette, IN 47905 

(317) 564-2584 


Three 5%-inch floppy disks 


IBM PC or compatible . 
with 512K bytes of RAM: 
-MS-DOS 2.0 or higher 
and QuickBASIC 3.0 


A single 130-page manual for 
both programmer and user 


$495 including QuickBASIC 


Inquiry 893. 


again, this is a bug rather than a de- 
liberate design feature. 

The Savage, Recalc, and Scroll spread- 
sheets from both compilers were exe- 


- cuted on an IBM PC with and without an 


80x87 FPU. 


The First of Their Kind 

These spreadsheet compilers are among 
the first of their kind. As might be ex- 
pected of first-generation products, they 
have serious problems. Neither @Liberty 
nor the Baler can be expected to reason- 
ably compile a spreadsheet of any com- 
plexity. In most cases, the spreadsheet 
will have to be redone for the limitations 
of the chosen compiler, and the result 
will not run in Lotus or in the other 
compiler. This makes it difficult to con- 
struct and debug a spreadsheet with 
Lotus and then compile and distribute it. 
The changes required demand a new test 
cycle. 

Unless you really need to distribute a 
spreadsheet in a form that keeps users 
from fiddling with the formulas, you are 
probably better off distributing uncom- 
piled Lotus 1-2-3 spreadsheets or waiting 
for a more developed spreadsheet 
compiler. 

A good second-generation spreadsheet 
compiler should completely duplicate the 
command set and execution characteris- 
tics of the spreadsheet program, except 
for the minimum necessary changes a 
compiler requires. Ideally, the spread- 

continued 
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sheet program would have a development 
mode that would exactly duplicate the ef- 
fects of the compiler. 

With this combination, a spreadsheet 
that has been developed and tested with 
the interactive spreadsheet program 
could be compiled and distributed 
without modifications or the need for re- 
testing. Not only would the compiler have 
most of the characteristics of the interac- 
tive program, but the interactive program 
would have some of the characteristics of 


the compiler. Experience with other lan- 
guages indicates this happens only when 
the compiler and interpreter come from 
the samie company. 

In the meantime, it is important to use 
@Liberty and the Baler cautiously when 
you need to hide the information 
contained in a spreadsheet. A user can 
run the compiled spreadsheet but can 
neither modify it nor see the hidden for- 
mulas or tables. A compiled spreadsheet 
can produce a publicly available result 


with a secret mechanism. 

Another advantage is cost. You can 
distribute compiled spreadsheets without 
having to purchase a copy of Lotus for 
each user. Even when you are limited to 
10 spreadsheets per copy of the program, 
as with @Liberty, this adds up to a con- 
siderable savings. 

However, unless a present need is 
overwhelming, we recommend waiting 
for the next generation of spreadsheet 
compilers to appear. @ 





Microsoft’s 
Bookshelf 


Rusel DeMaria 


We may be on the threshold of an era | 


when such things become commonplace, 
but for now, a reference source like 
Microsoft’s Bookshelf represents a re- 
markable advance in computer informa- 
tion technology. Bookshelf is arguably 
the first general-purpose application for 
CD-ROM. Bookshelf’s CD-ROM con- 
tains the complete text of 10 major refer- 
ence works, as well as a sophisticated 
memory-resident user interface designed 
to locate and retrieve information. 

The references on the Bookshelf CD- 
ROM (I tested version 1.00) are: The 
American Heritage Dictionary, The 
World Almanac and Book of Facts 1987, 
Bartlett’s Familiar Quotations, The 
Chicago Manual of Style, Roget’s II: 
Electronic Thesaurus, U.S. ZIP Code Di- 
rectory; Houghton-Mifflin Spelling Veri- 
fier and Corrector, Forms and Letters, 
Houghton-Mifflin Usage Alert, and 
Business Information Sources (compiled 
by the Regents of the University of 
California). 

Since most of its resources are avail- 
able in book form, you might well 
wonder what makes Bookshelf such a 
superior reference source. For starters, 
Bookshelf’s fast search features and its 
ability to cut and paste directly from CD- 
ROM to various personal-computer word 
processors reduce research time dramati- 
cally. For example, The World Almanac 
and Book of Facts 1987 is nearly 1000 


pages of tightly compressed text. Imagine 


searching such a book for every reference 
to the city of San Francisco; the task 
could easily take days. With Bookshelf, 
you can locate, read, and even transfer 
passages in a matter of minutes; it took 
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me about 20 minutes to locate and read 
every reference to San Francisco in The 
World Almanac and Book of Facts 1987. 

You can execute Bookshelf either as a 
stand-alone application or as a terminate- 
and-stay-resident (TSR) program. When 
operating Bookshelf as a TSR, you can 
call it up from within other applications. 

Bookshelf fully supports several major 
word processors, including Microsoft 
Word (I tested version 3.1), PC-Write 
version 2.71, WordPerfect 4.2, Multi- 
Mate Advantage (version 1), IBM Dis- 
playWrite III, Volkswriter 3, XyWrite III 
and III Plus, and WordStar 4. It also rec- 
ognizes Lotus 1-2-3 and Multiplan, but it 
does not perform automatic lookup and 
replacement or paste into these applica- 
tions. Other word processors and text edi- 
tors may allow a limited interface. For 
instance, in tests with programs not 
specifically supported (a beta copy of 
Borland’s Sprint and Broderbund’s 
MemoryMate), I found that lookup and 
cut-and-paste functions worked very 
well, but automatic text replacement was 
disabled in the spelling corrector and 
thesaurus. 


Installing and Learning 

To use Bookshelf, you need an IBM 
PC-compatible computer, MS-DOS or 
PC-DOS 3.1 or higher, a CD-ROM 
drive, and the MS-DOS CD-ROM exten- 
sions (device drivers generally supplied 
with the CD-ROM drive that allow your 
PC to operate the CD-ROM drive as 
though it were a single, large disk drive). 
I tested Bookshelf on an 8-MHz AT with 
640K bytes of memory, a 30-megabyte 
hard disk drive, a 1.2-megabyte floppy 


disk drive, a 360K-byte floppy disk 
drive, and an Amdek LaserDrive 1. 

Before installing Bookshelf, you must 
install the CD-ROM drive and its driver 
software. You then execute the Setup 
program, which presents questions about 
your equipment and uses your responses 
to complete installation of the software 
and modification of the AUTOEXEC.BAT 
file on your floppy disk or hard disk 
(whichever you boot from). The full set 
of programs uses about 600K bytes of 
disk space. To load Bookshelf as a TSR, 
simply enter books from the PC-DOS 
prompt; to run the program in stand- 
alone mode, enter books /s. 

Once installed, the CD-ROM drivers 
add about 13K bytes to your system’s en- 
vironment space used by the CON- 
FIG.SYS file. Microsoft’s CD-ROM ex- 
tension driver adds another 28K bytes, 
and the Books program uses another 
135K bytes when residing in memory; 
thus, Bookshelf requires at least 176K 
bytes of free RAM. If you want to run any 
worthwhile applications with Bookshelf 
installed as a TSR, you'll probably need a 
512K-byte machine. Although Bookshelf 
is tolerant of some other TSR programs 
(e.g., you can use it with SuperKey if you 
follow instructions given ina READ.ME 
file on the Bookshelf CD), Microsoft 
recommends using Bookshelf without 
other TSRs. If you discover a conflict 
while running Bookshelf in TSR mode, 
you can remove the program from mem- 
ory using the Unload command. 

The documentation consists of a short 
reference and installation guide and a — 
quick-reference pamphlet to commands. 
The Learn program on the CD takes you 
through an excellent guided tour of the 
program and its capabilities. Finally, 
there is on-line help available through. 
either context-sensitive help screens or a 
help index. 


Using Bookshelf 

Bookshelf uses the type of interface pop- 
ularized by Apple’s Macintosh: pull- 
down menus and dialog boxes with but- 
tons and text entry fields. Bookshelf 
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works with the Microsoft Mouse as well 
as the PC Mouse from Mouse Systems, 
but you can also use the program from the 
keyboard. 

When running Bookshelf as a TSR, 
you call it up by pressing Alt-Left Shift, 
which causes the Bookshelf menu bar to 
appear at the top of the screen. At this 
point, you can hit the first letter of any 
menu item (e.g., 7 for thesaurus), or you 
can use the Alt key in combination with a 
letter key to implement a search or open a 
particular dialog box. 

For example, if you press Alt-—Left 
Shift, then immediately press Alt-7, the 
thesaurus opens and searches for syn- 
onyms of any word at the current cursor 
location (the cursor can be either inside 
the word or just past it). This allows you 
to type a word and then immediately 
check its spelling or look for synonyms or 
a definition. 

Moving around within dialog boxes, 
which are common to most references, is 
awkward if you’re using the keyboard. 
The Tab key moves from one text entry 
field or button to the next. The space bar 
executes the current button, but the Re- 
turn key executes the default selection 
(the default selection’s button is sur- 
rounded by a double bar). I often found 
myself pressing the Return key out of 
habit when I should have pressed the 
space bar. (You don’t have these prob- 
lems if you use a mouse.) 

Bookshelf also uses Macintosh-like 
screll bars to handle tables that are longer 
or wider than a single screen. Although 
the keyboard works well for scrolling up 
and down a long table (using the PageUp 
and PageDown keys), it is sluggish when 
you scroll across a table wider than one 
screen. However, you can quickly hide 
individual columns of any table to bring 
off-screen columns into view. Addition- 
ally, you can lock titles on long tables so 
that column header information is always 
displayed as you scroll through the data. 
(This feature works automatically unless 
you turn it off from the Options menu.) 

The zoom features make Bookshelf op- 
erate a little like a hypertext document. 
[Editor’s Note: For a description of hy- 
pertext, see William Hershey’s review of 
Guide in the October 1987 BYTE. | If you 
find a reference to a subject in an index or 
a table of contents, zooming lets you go to 
the chapter, subheading, or paragraph 
levels, or directly to the text of that entry. 
Some searches reveal only the chapter, 
the subhead, or the first lines of particu- 
lar results, and you can go to the full text 
by pressing Return, or you can use Zoom 
In to move down one level. Some entries 
contain cross-references; others contain 
footnotes. Special commands under the 
Options menu let you view these supple- 


mentary texts and, in the case of cross- 
referenced material, to return to the origi- 
nal text immediately. 

You can copy up to 50 lines of text at a 
time into Bookshelf’s clipboard; for long 
passages, you can copy the first 50 lines, 
then append to the clipboard for as much 
data as you need. Finally, you can paste 
the entire contents of the clipboard into 
your word processor. 

Whenever you discover an important 
passage, table, or other text that you’ll 
want to refer to again, Bookshelf lets you 
create bookmarks. You add a descriptive 
title to each bookmark, and later, when 
you want to return to that point, you sim- 
ply choose View Bookmark (Alt-O) from 
the Options menu and select the particu- 
lar bookmark’s name. Since Bookshelf 
stores bookmarks on your hard disk or 
floppy disk, the number of bookmarks 
you can create is limited by the amount of 
free disk space you have. 


The References 

Using Bookshelf’s thesaurus, you can lo- 
cate synonyms for a word in text or a 
word that you enter into the thesaurus’s 
dialog box. You can also perform multi- 


ple searches and cross-reference the re- 


sults of a search (i.e., search for a syn- 
onym to a synonym). If you’re using a 
Bookshelf-compatible word processor, 
you can automatically replace the origi- 
nal word on your screen with the selected 
synonym. . 

Bookshelf’s American Heritage Dic- 
tionary contains the definitions and ori- 
gins of over 200,000 words. Its limited 
phonetic spelling checker is useful on 
occasion, but I would not rely on it in 
place of Bookshelf’s separate spelling 
verifier. On the other hand, the wealth of 
words and their definitions makes this an 
extremely useful dictionary. For exam- 
ple, “rise” has 35 distinct definitions, 
many with sample sentences, as well as a 
set of synonyms and their definitions. 

The dictionary’s search capabilities 
are impressive. I searched for all defini- 
tions that contained both the words 
‘scientific’? and ‘‘mathematical,”’ and 
within about 10 seconds, the program 
presented four entries: “engineering,” 
‘index,’ “‘operations research,’’ and 
“parameter.” In contrast, a search for 
definitions containing either “scientific” 
or “mathematical” took about 27 sec- 
onds but located 210 entries. 

The dictionary also features a biogra- 
phy and geography section. Each entry is 
brief; for example, the biographical entry 
for Nikola Tesla reads: “Tesla, Nikola. 
1856-1943. Croatian-born Amer. elec- 
trical engineer, physicist, and inventor.” 

The Houghton-Mifflin Spelling Veri- 
fier and Corrector can check the spelling 


Bookshelf version 1.00 


Type 
Multifaceted reference and lookup tool 
on CD-ROM 


Company 

Microsoft Corp. 

16011 Northeast 36th Way 
P.O. Box 97017 

Redmond, WA 98073-9717 
(206) 882-8080 


Format 
One CD-ROM (High Sierra format) 


Hardware Required 

IBM PC or compatible; if Bookshelf is 
used as a TSR, it requires a minimum of 
512K bytes of memory for a hard disk 
drive system (640K bytes for floppy disk 
drive systems and 256K bytes if used 
stand-alone); Microsoft Mouse or PC 
Mouse recommended 


Software Required 

MS-DOS or PC-DOS 3.1 or higher; CD- 
ROM drive with MS-DOS CD-ROM 
extensions; compatible word processor 
(recommended). CD-ROM drive 
supported by Microsoft CD-ROM 
extension software; drives supported 
include Hitachi 1502S/1503S, Sony 
CDU-100, and Amdek LaserDrive-1. 


Documentation 

Short reference and installation guide; 
quick-reference pamphlet; on-disk tutorial 
program Learn; help screens 


Price 

Disk alone: $295 

Bundled with Amdek LaserDrive, MS- 
DOS CD-ROM extensions, and controller 
card: $1285 


Inquiry 894. 


of an individual word or an entire screen 
of text. If it finds a word it doesn’t recog- 
nize, it offers you the opportunity to 
search for alternative spellings, look up 
another word or spelling, add the word to 
a user dictionary (so that it can be identi- 
fied in the future), ignore the word, re- 
place it, or cancel the search. (It does not 
bypass additional occurrences of ignored 
words encountered during the same 
search, however.) 

The spelling verifier is phonetically 
based (e.g., it will find “psychotic” from 
“sikotic’’), but it isn’t perfect. I asked it 
to look up the misspelled word “‘cronic”’; 
it found “ironic.”” When I instructed it to 
seek more alternatives, it found “conic” 
and finally, on the third try, “chronic.” 
By contrast, Microsoft Word 3.1 on the 

continued 
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eC Etats S En 


Macintosh found “chronic” the first time 
but failed the “‘sikotic-psychotic’”’ test. 

Bookshelf’s Usage Alert tool checks 
the proper usage of words and phrases. 
For instance, you may be unsure whether 
you should use “effect” or “affect” in a 
particular sentence. Usage Alert deter- 
mines whether an individual word (or an 
entire screen of text) has usage rules 
associated with it. The usage rules dis- 
played are brief definitions. (For exam- 
ple, principle is defined as “rule, law” 
and principal as “chief, money.’’) You 
also can suppress certain words or 
phrases so that they will not be flagged 
during a Usage Alert scan. 

The Chicago Manual of Style is a well- 
- known reference for English language 
usage. As a Bookshelf reference, it offers 
almost instantaneous access to the rules 
governing good writing. For example, if 


you have a question regarding punctua- © 


tion within parentheses, you can search 
for entries containing “punctuation” and 
“‘parentheses.”” You might want to nar- 
row the search to only paragraphs that 
contain references to “punctuation” and 
“parentheses,” or further narrow it to 
refer to “‘question marks” and “parenthe- 
ses.” Searches of this type usually yield 
results in less than 10 seconds. 

The World Almanac and Book of Facts 
1987 is a massive compendium of infor- 
mation ranging from who won the 1985 
Academy Awards to a complete list of 
U.S. senators, imports and exports from 
each state, and many other interesting 
facts and statistics. With the Almanac, 
the capabilities of Bookshelf make the 
search possibilities virtually endless. 

Not all words can be the target of 
search operations. You cannot search for 
~ numbers other than four-digit years (e.g., 
1987); nor can you use wild cards, so you 
have to design searches exactly. The good 
news is that you can put several search 
criteria on one line (for OR operations; 
the string to request a search for Califor- 
nia or Michigan might read California, 
CA, Michigan, MI), and you can have up 
to three levels of AND operators. If you 
want to search for information containing 
references to California and cotton, you 
would place “California” on one text- 
entry line of the dialog box and “cotton” 
on another. 

With over 22,500 quotations in Bart- 
lett’s Familiar Quotations, you should 
never be at a loss for someone else’s 
words. You can search by author or by 
subject matter and construct complex 
searches on multiple criteria. A search 
for entries containing references to 
“crime” or “money” and “politics” 
came up with one entry from Aristotle 
and another from Will Rogers. 

The Business Information Sources ref- 
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erence contains a compendium of busi- 
ness resources, including periodicals and 
books, government agencies, specific 
market-oriented groups, and other infor- 
mation for business users. A search for 
references to “advertising” and “televi- 
sion” revealed seven entries, which in- 
cluded books about television advertising 
as well as statistical articles. _ 

You use the ZIP code locater to look up 
five-digit ZIP codes for standard postal 
addresses. You can either enter addresses 
into the ZIP code locater’s dialog box or 
place the cursor after the state in a stan- 
dard two-line address so that when you 
call up Bookshelf, it reads the address di- 
rectly from your word-processing docu- 
ment. (It also will paste the complete ad- 
dress back into your document when it 
has located the ZIP code.) 

Although the ZIP code locater even 
supports post office boxes, it isn’t fool- 
proof. In one test, it failed to recognize an 
address as valid, and in another it re- 
turned the wrong ZIP code for a post of- 
fice box in New York City. The problem 
in both these cases was that the official 
U.S. ZIP Code Directory contains more 
than one listing for these addresses, but 
the program did not return a message to 
that effect. In all other tests, however, it 
returned the proper ZIP codes in under 5 
seconds. 

If you’ve ever wondered how to phrase 
a difficult: letter or set up a financial 
form, then you should appreciate Book- 
shelf’s Forms and Letters reference. Di- 
vided into four categories (Business 
Forms, Business Letters, Business Out- 
lines and Checklists, and Personal 
Forms), the Forms and Letters reference 
is full of useful information and practical 
templates. There are financial forms 


(e.g., financial statements, cash dis- 
bursements, and expense tracking); busi- 
ness letters of all kinds (with helpful 
hints); special outlines for marketing 
plans, pricing, and other business appli- 
cations; and several personal finance 
forms as well. The Forms and Letters’ 
Transfer Forms option will transfer an 
entire form directly to a fully supported 
word processor. Even if you’re using an 
application that Bookshelf does not sup- 
port, copy and paste procedures often 
work. As a last resort, you can copy the 
form to the clipboard, then save the clip- 
board to an ASCII file. 


Let Your Fingers Do the Walking 
Bookshelf’s few flaws do not detract 
from its overall value as a reference. 
About the only thing missing is an en- 
cyclopedia. 

There is no question that Bookshelf 
puts at your fingertips a library of infor- 
mation that won’t simply sit on the shelf. 
It’s so easy to find and extract what you 
want that Bookshelf invites usage in ways 
that ordinary books do not. 

One of the greatest pleasures Book- 
shelf offers is the opportunity to browse 
through reference works any time the 
mood strikes. Finding useful information 
is aided by powerful search features, but 
it is also aided by the convenience of a 
computer interface that can often lead to 
serendipitous discoveries. For profes- 
sional writers, students, business people, 
and anyone who likes to have lots of infor- 
mation, Bookshelf is more than a refer- 
ence; it is an opportunity. & 


Rusel DeMaria is a freelance writer. He | 
can be contacted at 109 Akea Place, 
Kula, HI 96790. 





MGMStation CAD 


Rusel DeMaria | 


MGMsStation CAD version 2.09II, from 
Micro CAD/CAM Inc., is a powerful 
two-dimensional drafting program that 
runs on most Macintoshes (512K Mac, 
Mac XL, Mac Plus, Mac SE and Mac II) 
and costs $799. MGMStation CAD is not 
a simple, freehand sketch application, 
nor is it MacDraw. This program pro- 
duces high-precision drawings to be used 
in machining and industrial design. Its 
floating-point accuracy and finely tuned 
user interface also allow it to be used by 
professional draftsmen, architects, or 


electrical engineers. 

Billed as “Professional CAD for the 
Mac,” Micro Graphics Manufacturing 
Station CAD (or MGMS, for short) of- 
fers a wide variety of drafting tools in the 
form of menus and icons. In addition to 
the basic tools of the trade (e.g., points, 
lines, arcs, and fillets), MGMS can 
create and manipulate symbol libraries, 
create groups from individual drawing 
entities, calculate and draw dimension 
statements, use built-in plotter support, 

continued 


When Your Computer Sends An S.0O.S. 
lt Can Cost You Plenty. 


*SECTOR NOT FOUND 
*-FILE ALLOCATION TABLE BAD 
-DISK ERROR READING FAT 


-DISK NOT READY 
‘INVALID DRIVE SPECIFICATION 


*DATA ERROR 
-GENERAL FAILURE 
-ERROR READING 
-WRITE FAULT 
-BAD SECTOR 


-NON-SYSTEM DISK OR DISK ERROR 
“READ FAULT 

-BAD DATA 

*ABORT, RETRY, IGNORE 

*-PLUS HUNDREDS MORE !!! 





A revolutionary, new way 
You can successfully attack 
The costliest problem 
In business computing today. 


No matter what they say, every one of 
these messages usually means: data 
loss due to hard disk failure. Part of your 
business is suddenly missing-in-action. 

So you call technical support. 

Pay for unnecessary repair or replacement. 
Pay overtime attempting to recover or 
reconstruct as much of your scrambled 
information as possible. Spend your 
valuable time soothing customers' ruffled 
feathers because one of your computers is 
“down.” Again. 


Think about it a moment: how much have 
these disguised hard disk error messages 
already cost you in unrecoverable data, time 
and torture? 


Now for the shocker: your average 
business user sees these disguised hard disk 
failures many times each year! But it 
doesn't have to be that way anymore ... 


The good news is: 


Disk Technician' and Disk Technician+'™ 
Automated Al Software Systems virtually 
eliminate these DOS error messages by 
eliminating the hard disk problems that 
cause them. Both are designed to work with 
IBM PC, XT, AT and true clones. 


Disk Technician'" is 
preventive maintenance software 
that repairs and maintains hard disks 
by predicting and correcting failures 
before and after they happen 
— without removing programs and data! 


Can you imagine the time, torture and money 
ye will save yourself? Your department? 
our company? Plenty. 


There is simply no other program that can 
deliver what Disk Technician does. Over 
7 years' painstaking R&D were needed to 
bring this revolutionary system to you. 


It's easy to use: requires absolutely no 
technicial skills and /ess than 60 seconds of 
operator time daily. It runs automatically and 
unattended. Anyone who can press ENTER 
can use it. Easily. Read our reviews. 


The Power of Disk Technician'™ 


Disk Technician'™ predicts, detects, repairs 
and recovers hard disk data problems on the 
most fundamental level possible: that of the 
single occurance, single bit soft error. 


This unique ability is used as an early 
warning mechanism that allows Disk 
Technician'™ to accurately predict which 
areas of the hard disk will eventually cause ~ 
problems — problems unknown to you until it 
is too late. 


Only Disk Technician'™ is able to find and 
correct marginal areas before they affect 
your valuable data. And your bottom line. 


Disk Technician'™ keeps a history in its 
database of failure patterns it detects. The 
astounding accuracy of Disk Technician'™ 
and the long-term reliability of your hard 
disks depend on decisions reached by its 
artificial intelligence (Al) considering data 
gathered from previous tests it has performed 
on your system. 


Million-dollar mainframe reiiability 
For PCs? 


Disk Technician'™ uses special proprietary 
write and read testing to identify marginal 
bits and/or continual dynamic changes. 
Then, comparing current test results with its 
database of previous failure patterns, Disk 
Technician'™ Al makes an early warning 
decision as to whether or not these errors 
will cause data loss. 


The power of Disk Technician'™ daily 
testing, Al, precision accuracy and history 
database virtually assures million dollar 
mainframe reliability for PCs. 


All this and “glitch” protection, too? 


SafePark'™ memory resident software 
program (included!) works with a// of your 
programs ail of the time to prevent 
destruction of your data from static 
electricity, turning power on-and-off, 
brownouts, surges and spikes. When these 
“glitches” occur they can write garbage into 
anything the disk heads happen to be 
located over — sometimes wiping out an 
entire disk'! 


After 7 seconds (user adjustable between 

1 - 15 seconds) of hard disk inactivity, 
SafePark'™ automatically moves the heads 
over a "safe zone" created by Disk 
Technician'™. Once the heads have been 
moved — which will almost a/ways be the 
case — and a power glitch occurs, any 
damage will be confined to the safe zone: 
protecting your valuable data and programs. 


If reliability, cost and downtime are 
important to you — daily use of Disk 
Technician' is a must. Because the time 
to prevent disaster is before it happens! . 
Choose your hard disk 
Reliability assurance: 


Disk Technician+'™ 


Disk Technician'™ 





Automated Al Software System 
Choose Disk Technician'” for 
hard disks up to 32 megs 
with MFM controllers. $99.95 


Automated Al Software System 


Choose Disk Technician+™ 
for hard disks over 32 megs, 
logical or partitioned drives, 
or RLL controllers. $129.95 


The following new features have been 
added to both Disk Technician'™ and Disk 
Technician+™. For complete feature and 
technical specifications, just call or write us. 


NEW! Built-in, non-destructive (no need 
to remove your programs or data) low-level 
formatter for AT-type systems, with adjusta- 
ble interleaving to maximize system speed. 
eNEW! Will print a complete, permanent 
record of each test, or store in file — your 
choice. 


Circle 209 on Reader Service Card (DEALERS: 210) 


eNEW! Built-in low-level formatter with 
adjustable interleaving for AT and XT-type 
machines. 


eNEW! Hardware Service/Repair section in 
expanded Technicial Users Manual. 


eNEW! Runs on either A or B floppy drives. 


eNEW! Retains or ignores hard disk 
manufacturers’ bad track data — your 
choice. Can add bad tracks or sectors at 
any time, non-destructively (no need to 
remove your programs or data), without 
reformatting. 


eWorks with 2 physical hard disk drives on a 
single system. Can be reset to operate on a 
new machine or hard disk by calling the 
factory. 


eEven works on finicky 1.2 megabyte AT 
-type floppy disk drives. 


eQuikstall™ installation guide and 

60 Second Instruction Manual™ get you 

going fast and are all you will need to run 
isk Technician'™, 


Press Reviews: 
New York Times: “Disk Technician 
seems like a product every owner of a hard 
disk should seriously consider buying and 
using daily for preventive maintenance. 
Think of it as dental floss for your computer.” 
Tokyo PC Newsletter: “Hard disks are 
basically temperamental little beasties that 
must be tended to regularly. Otherwise, poof 
goes the data! Disk Technician does the 
same thing for hard disk preventive 
maintenance and protection that General 
Chuck Yeager did for aircraft flying: 
A radical expansion of the possible. These 
boys from Prime Solutions are breakin' some 
new ground here.” 
PC Magazine: “Prime Solutions claims its 
Disk Technician can prevent hard disk 
errors, repair even left-for-dead hard disks, 
and recover lost data — all automatically 
and without any technical skills on your part. 
Sound too good to be true? | thought so, too. 
But after witnessing a few minor miracles and 
a major miracle or two, I'm a believer. This 
$99 software may be the best investment you 
could ever make.” 
John C. Dvorak: “If you're one of those 
souls who are plagued by hard disk prob- 
lems, then take a look at Disk Technician 
from Prime Solutions.” 
New York Law Journal: “Be prepared 
for an experience. The software is childishly 
simple to install and start. Prime Solutions 
says it takes 60 seconds. It certainly doesn't 
take longer. But then ... oh, boy!” 


EVALUATION COPIES & FACTORY REBATES 
available to volume users through 
participating dealers, call now for details! 
ORDER NOW from your participating Disk 


Technician Dealer or factory direct! 
— Visa, Mastercard, Eurocard accepted — 
800 847 5000 o, 619 274 5000 


PRIME SOLUTIONS INC*S™ 
Vem ELccm Rexel slate) (oye nvm =t-Ty a Ure Vice) cel-1e) (eal 


1940 Garnet Avenue: San Diego, CA 92109 
Telephone:619 274 5000 Technical Support:619 272 4000 
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MGMStation CAD version 2.09ll 


Type 
CAD program 


Company 

Micro CAD/CAM Inc. 

5900 Sepulveda Blvd. #340 
Van Nuys, CA 91411 

(818) 376-0008 


Format 

Three 400K-byte 32-inch floppy disks: 
one system disk with installation program 
and device drivers and two master disks 
with MGMS CAD application; key disk is 
required 


implementation Language 
Macintosh Programmers’ Workshop 
Pascal 


Computer 
512K Mac (with two disk drives), Mac 
XL, Mac Plus, Mac SE, or Mac II 


Software Required 
System 3.2; Finder 5.3 or higher 


Output Devices 

Supports Imagewriter and LaserWriter 
printers and Houston DMP series, 
Hewlett-Packard and compatibles, 
Graftek, Gould, and Apple Color pen 
plotters and Roland plotters 


Documentation 
Micro Graphic Manufacturing Station, 
145 pages 


Price 

$799 for CAD package with plotter 
drivers and Geometry Analysis module 
(calculates area, perimeter, moment of 
inertia, etc.) 


Options 
IGES module: $500 
MGMS CAD/CAM: $7000 


Inquiry 895. 


and more. I evaluated MGMS ona Mac II 
with 2 megabytes of RAM and an NEC 
MultiSync color monitor. 


User Interface 

MGMS’s user interface is one of its more 
controversial features. Although it de- 
parts from some traditional Mac pro- 
cedures, given the context of precision 
drawing, it is both logical and easy to use. 
Many commands are used for the exact 
placement of points, lines, arcs, and 


180 BYTE * JANUARY 1988 


other entities and often require some key- 
board input or several mouse clicks to 
identify exact locations. This method of 
manipulation does not resemble the typi- 
cal MacDraw point-and-drag operations. 

One variation on the Mac interface is 
MGMsS’s use of icons. The usual pull- 
down menus are present, but along the 
left side of the screen are 11 icons; each 
icon represents a submenu of graphic 
functions. Though this system differs 
from the traditional Mac interface, it 
allows many commands to be accessed 
from one screen without excessive sub- 
menu levels. 

Another variation is MGMS’s imple- 
mentation of user prompts. A typical Mac 
application prompts you for an action 
using a dialog box that has a message and 
option buttons. MGMS blanks the menu 
bar and places a message there with your 
options. Rather than using a mouse, you 
type the first character of the option per- 
forming the selected action, or type the 
requested information (text or digits) and 
hit the Return or Enter key. For example, 
when selecting Quit from the File menu, 
MGMS prompts Save the document be- 
fore exit? *Yes* *Nos; typing n causes 
MGMS to discard the file and return you 
to the desktop. 

Many menu choices set the program 
into a specific mode of operation. For in- 
stance, choosing Delete allows you to 
delete specific entities from a drawing. 
You delete by clicking on a particular 
line, curve, or shape. You stay in delete 
mode until you leave it by using one of 
MGMS’s convenience features—the 
‘“‘mouse escape.” To escape any ongoing 
mode, you just move the mouse to the 
left-hand row of icons, aborting the 
current action. When working with 
MGMS, this mouse-escape technique be- 
comes second nature. 

Pull-down menus control general fea- 
tures of the program: The File menu con- 
trols file operations, printing, and plot- 
ting; the Zoom menu controls various 
zoom options; and the Group menu con- 
trols group operations. The General 
menu allows you to undo certain com- 
mands and modify the grid and drawing 
sizes, as well as repaint all the elements 
of a drawing, or only the actual drawing 
group itself (leaving out dimensions, 
labels, and hatching). The Hatch menu 
selects various hatch-and-fill patterns (a 
future version will allow you to select 
color on the Mac II). The Text menu se- 
lects the labeling mode. The Library 
menu handles specific library functions, 
and the Calc menu summons an on- 
screen calculator. 

MGMS handles measurements in both 
the English and metric systems. When 
entering feet and inches, you can enter a 


value—for example, 10 feet, 6 inches—as 
10f 6; as total inches (126); as decimal 
feet (10.5f); or as a fraction (10 1/2f). 
You can enter a measurement in meters 
or feet at any time by entering the appro- 
priate letter (i.e., 5m would represent 5 
meters). Usable coordinate systems in- 
clude polar coordinates (by angles), Car- 
tesian coordinates (x and y), or user- 
defined grid coordinates. 


Construction Icons 

The 11 icon menus used in the actual 
construction of drawings are Point, Line, 
Arc, Fillet, Sect(ion), Spline, Rotate, Mir- 
ror, Dimen(sion), Types (lines), and De- 
lete. Within each menu are several choices 
used in creating precision drawings. 

MGMS excels at precision drawing. 
Many options allow exact placement of 
objects, lines, arcs, and other details. 
Under the Point menu, there are options 
for setting an absolute point; increment- 
ing the position of an existing point; 
choosing a new or an existing point; and 
finding the midpoint/vector point, a point 
on an existing arc, a polar increment 
point, a point on the grid, or any free 
point. The Line menu includes automatic 
creation and exact placement of parallel 
lines; and lines perpendicular to other 
lines, arcs, free lines, and so on. 

You can create all kinds of arcs and cir- 
cles from existing points in a drawing: 
from exact center, radius or angle dimen- 
sions entered at the keyboard, or in sever- 
al other ways. In addition, the Fillet menu 
offers easy ways to create a fillet (an arc 
that forms part of an imaginary circle and 
is tangent to two objects) between lines, 
lines and arcs, two arcs, from arc to 
point, and tangent between two arcs or 
tangent between an arc and a point. An- 
other option, Fillet All Corners, lets 
you create fillets on all corners of a figure 
in one continuous operation. 

The Sect(ion) menu enables you to re- 
section lines and arcs and trim intersect- 
ing lines and arcs. This menu also in- 
cludes chamfering (connecting two 
nonparallel lines by another straight 
line—similar to filleting, but with 
straight lines instead of arcs). | 

The Spline menu contains options that 
create shapes, curves, and contour off- 
sets. You can, for instance, use a pre- 
pared file of Cartesian coordinates (per- 
haps originally generated from a 
spreadsheet or database) to define a com- 
plex curve, or you can enter up to 80 co- 
ordinate pairs from the keyboard. The 
program then creates a smooth curve 
between the starting and ending coordi- 
nates, using the intermediary points as 
guides. These coordinates approximate 
the use of a spline in manually drawn 
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The $19.95 High-Performance C Compiler 





ix Software presents Power C . . . Our new cost- 
efficient alternative to high-priced C compilers. 
Now you can create high-performance programs 
without spending all your hard-earned money. But 
price isn’t the only reason to choose Power C over 
the competition. 





-ompare the performance. Power C’s integrated 
Make saves you time and effort by automatically 
managing your large programming projects. And 
with Power C, your programs can be as large as 
available memory. As for speed, the performance 


chart speaks for itself. Power C executes most of © 


the benchmarks faster. And Power C creates 
smaller EXE files, out-performing the competition. 


Performance Chart 


(execution times in seconds) 





Benchmarks from Dr. Dobb’s Journal* & Computer 
Language”. First four programs test 1) function calling, 2) 
loops/integer math 3) floating point math, & 4) disk I/O. Pro- 
grams 5 & 6 simulate typical applications. Tests compiled 
from command line using Make supplied with each com- 
piler. Tests run on 8 MHz AT with medium model of Power 
C 1.0, MS (Microsoft) C 4.0, & Turbo C 1.0. 
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“ompare the functions. With over 400 functions, 
the Power C library is vastly superior. Our library 
is a Superset of Microsoft C and Turbo C. Plus, 
we've added an extensive set of graphics functions 
for drawing lines, boxes circles, pie charts, 
and more. 


.~ompare the portability. Power C supports the 
latest features of the proposed ANSI C standard. 
Plus, Power C is compatible with both Microsoft 
C and Turbo C. All of which makes it easier to 
move programs to and from Power C. 


ge 


~ompare the documentation. Our competition 
assumes that you’re already a C wizard. We don’t. 
Power C includes a step-by-step tutorial and sam- 
ple programs with every function. With our com- 
plete documentation, programming in C couldn’t 
be easier. 


~ ower C is factors less expensive. And the source 
code to our function library is available at a 
fraction of their price. 


Power C]| MS C Turbo C 
C Compiler {$19.95 | $450.00 






$99.95 


Library Source 
Code Option {$10.00 | N/A $150.00 
Total Cost 

$29.95 | N/A $249.95 













with Source 















Technical Specifications 
Power C includes: Power C compiler with integrated 
Make, Power C linker, Power C Libraries, Power C 
book, and support for... 

_v_ ANSI standard 

_~_ IEEE floating point 

_~_ 8087/80287 coprocessor 

__ auto-sensing of 8087/80287 

_~_ automatic register variables 

__ mixed model (near & far pointers) 

_w_ CGA, EGA, & Hercules graphics 

Options are... 

_v_ Library source code 
_~_ BCD business math 














Order Power C now by calling our toll free number 
or mail the coupon to Mix Software, 1132 Com- 
merce Drive, Richardson, TX 75081. 


1-800-523-9520 


For technical support and for orders inside Texas 
call: 1-214-783-6001 


Minimum System Requirements: 
MSDOS or PCDOS 2.0 or later, 256K memory, 2 floppy drives 
or hard drive recommended, Runs on IBM PC, XT, AT, and 
compatibles, and IBM PS/2 model 25, 30, 50, 60, or 80. 


60 day money back guarantee 


Name 

Street 

City 

State _ Zp 
Telephone 

Paying by: ©) Check 
L] MC/Visa# 


Computer Name 


LL} Money Order 
Exp 
Disk Size 
nce, [Va 
Product(s) (Not Copy Protected) 


L) Power C ($19.95) 
LJ Library Source Code ($10) 


(includes an assembler) 
CL) BCD Business Math ($10) $_ 
Texas Residents add 8% Sales Tax $ 
Add Shipping ($5 USA - $20 Foreign) 
Total amount of your order $ 
Power C is a trademark of Mix Software. 


Microsoft C is a registered trademark of Microsoft Corporation. _ 
Turbo C is a registered trademark of Borland International. B 


O32" 
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MGM works on a 
standard Macintosh 
screen. However, it 
works better on a large 
screen display because 
more data in a large 
design is visible. 


Se ee a a 


curves. The Spline menu also has com- 
mands for creating contour offsets for 
both open and closed figures. You can 
create inside or outside offsets after 
you’ve selected the distance. In effect, 
the contour offsets create an outline of 
any shape in the drawing. 

The Shapes option, found under the 
Spline menu, allows you to select prede- 
fined shapes, such as rectangle, round 
rectangle, hexagon/polygon, slot, and D- 
hole. For each shape, you enter the ap- 
propriate dimensions from the keyboard, 
and the program creates the shape at the 
current point in the drawing. 

The Rotate menu is similarly versatile, 
letting you rotate and duplicate defined 
groups in various ways, such as to spe- 
cific points on the drawing or to a point 
indicated with the mouse. You also can 
click and drag groups to a new location or 
assign them to a new coordinate location 
entered from the keyboard. 

Mirroring allows you to create mirror 
images around the x or the y axis or 
around a sloping x or y axis. You can 
choose to include or exclude hatching in 
the mirrored image. 

Dimensions let you mark the two 
points of a dimension line, then mark 
where the line should be drawn. You can 
select different hash marks for the dimen- 
sion lines from a special Install program 
that’s run separately. You also can nest 
dimension lines or run them together in 
one long, subdivided line. The only 
drawback to dimensioning applies to ar- 
chitects: The vertical dimension state- 
ment cannot be placed along the edge of 
the object or rotated at angles; it always 
displays horizontally inside the dimen- 
sion line. Other than that, MGMS offers 
instant and effortless dimensioning. 


Organizing the Data 

You can zoom a drawing by setting a new 
scale or by outlining a portion of the 
drawing using Cursor Zoom. You can use 
Cursor Zoom many times to blow up spe- 
cific details of the drawing, returning 
instantly to the full picture using the 
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Original View command or typing 


-Command-B (one of the useful keyboard- 


equivalent commands for selections in 
the menu bar). 

MGMS works on a standard Mac 
screen. However, it works better on a 
large screen display such as Megagraphic 
Images’ MegaScreen because more data 
in a large drawing is readily accessible; 
on a smaller screen, you spend a lot of 
time scrolling about the drawing. At first, 
I found the lack of keyboard equivalents 
in the left-hand icon menus to be annoy- 
ing. Constant scrolling of the mouse to 
the left side of a large screen was cumber- 
some, but setting the mouse-tracking 
speed to a higher rate in the Control Panel 
solved the problem. 

Grouping is accomplished in one of 
two ways: by clicking on individual enti- 
ties or by defining a region with the 
mouse. Although MGMS does not have 
true layering, you can treat groups as 
layers since you can hide or display any 
defined group at any time. As an exam- 
ple, you might have a plumbing layout de- 
fined as one group in a house plan. By 
hiding or displaying that group, you 
could effectively work within different 
“layers.” The disadvantage to this, how- 
ever, is that in order to make alterations, 
you have to ungroup the plumbing group, 
alter it, and then regroup it. 

You can define any group as a symbol 
in a symbol library. Libraries can contain 
up to 56 symbols, but you can have un- 
limited numbers of libraries. You can 
pick any symbol from the libraries, rotate 
or scale it, then paste it into a drawing at 
whatever point you choose. Then, if nec- 
essary, you can ungroup the symbol, 
modify it, delete it, or manipulate it using 
normal group commands. 

For more complex effects, you can 
even load an existing drawing over the 
current one. You also can import Mac- 
Draw (or compatible) documents or ex- 
port in PICT format via the Clipboard. 

You label drawings in the text mode. 
Labeling is versatile, allowing various 
types of text displays and labels. You can 
enter comments, labels, balloons, or 
tables of entries. Text size can be modi- 
fied as a percentage of the total drawing, 
but only two fonts are available: Monaco 
and a special Symbol font. Also, text can- 
not be rotated. You can, however, choose 
different types of pointers, select the 
exact position at which the text should 
point, and modify the position and size of 
text labels as needed. 


Documentation and Add-On Modules 
MGMS comes with a fairly basic manual 
and tutorial that—considering its size and 
complexity—is remarkably easy to learn. 
However, the learning time required 





varies depending on how much prior 
CAD experience a user has. 

This is not a package for casual graph- 
ics applications. Its real strength is its fine 
precision. Some experimentation is nec- 
essary to achieve fluidity with the pro- 
gram. Experienced users of both Auto- 
CAD and MGMS will like the latter’s 
accuracy of object placement and speed 
of drawing construction. MGMS’s user 
interface makes designing easier with 
MGMS than with AutoCAD. 

MGMS has a few add-on modules 
available from Micro CAD/CAM or from 
third-party vendors. For those people 
needing full CAD/CAM capabilities, 
MGMS is ideal because it is often mar- 
keted with the Manufacturing Design 
Systems CAM program (called MGMS 
CAD/CAM) for accurate manufacturing 
applications. It costs $7000, but this 
includes installation and training, and 
MGMS CAD/CAM uses the Mac and a 
serial connection to drive manufacturing 
equipment, quite unlike the situation 
where buying a software product and 
reading a manual will suffice. Another 
company, Compu-Arch, offers. three 
symbol libraries: architectural symbols 
(for $195), electronic and electrical 
drafting symbols ($195), and interior de- 
sign symbols ($195). Micro CAD/CAM 
also offers an Initial Graphics Exchange 
Specification (IGES) module for $500. 

A Geometry Analysis program also is 
included with MGMS but, according to 
the manufacturer, it will eventually be an 
optional add-on module. The program 
can determine the area, perimeter, mo- 
ment of inertia, and center of gravity of a 
contour or figure. Results can be saved to 
a file if required. 


CAD for the Professional 
MGMS is a powerful and versatile CAD 
program for the Macintosh whose user 
interface is designed to achieve precision 
drawings; it may not appeal to people 
who like to point, click, and drag every- 
thing. At times, the precision features 
may inhibit free-form creativity, but for 
those who need precise results, that may 
be a small price to pay. In some cases, it 
makes sense to do the more free-form 
work in MacDraw, then import the re- 
sults to MGMS for further refinement. 
Although some Mac users have criti- 
cized the user interface’s departure from 
the Mac standard, I think it serves its pur- 
pose well. It takes getting used to, but 
once you pass the learning curve, it pro- 
vides a great deal of utility, and it lets 
users accomplish goals in record time. @ 


Rusel DeMaria is a freelance writer. He 
can be contacted at 109 Akea Place, 
Kula, HI 96790. 
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Extending across barriers of 
graphics incompatabilities, ATI 
introduces a VGA improved 
performance card - VIP. 

VIP delivers the IBM PS/2 VGA 
standard toIBM PC/XT/AT and 
Model/30 users, providing an 
upgrade path to the 
outstanding world of VGA 
graphics. 

Hohe} iA mere) entey-nale)(-Mivanaemael-: WB | 
EGA WONDER, users have the 
unique ability to display EGA, 
Color/Graphics and Hercules 
software on monochrome, RGB 
and EGA monitors. 


¢ Compatible to IBM Video 
Graphics Array (VGA). All 17 
modes. 

e Runs EGA/CGA/Hercules & 
132 column software on IBM 
PS/2 Analog’, Multisync, 
EGA, RGB, TTL monochrome, 
PC Portable, Compaq 
Portable’ monitors. 

e Softsense automatic mode 
switching. 

e Automatic analog monitor 
detection. 

¢ High resolution 800 x 560 
graphics for Multisync 
monitors with drivers 
supplied for Windows, Gem, 
Ventura, Autocad. 





Call today at (416) 756-0711 for 
anova -meebce)ment-halelem 


' 132 Colums not available on IBM PS / 2 Analog 
Monitors 
2 Compag via optional Compaq Expansion Module 


Trademarks: IBM, PS/2, Model 30, VIDEO GRAPHICS 
ARRAY, VGA, EGA, CGA. MDA - International 
Business Machines Corp.: HERCULES - Hercules 
Computer Technologies Inc.; Multisyrc - NEC Home 
Electronics Corp.; COMPAQ - Compaq Computer 
Corp.; WINDOWS - Microsoft Inc.: GEM - Digital 
Research Inc.; VENTURA - Xerox Corp.; AUTOCAD - 


Autodesk Inc. 


TECHNOLOGIES INC. 


ATI Technologies Inc 3701 Victona Park Ave Scarborough. Ontano, Canada 


MIW 382) Tel (410) 750-0711 Telex 06-060040 ~~ Fax (416) 756-0720 





Whether your tape data comes from millions of miles away by 
satellite or from just down the hall in accounting, our ‘“TAPE CONNEC- 
TION” can read and write 12” 9-track magnetic tapes using your PC! 
Over 500 million reels of magnetic tape are in use by most mainframe 
and minicomputer systems. For more than 25 years, 1/2’’ 9-track tape 
has been the standard worldwide for storing and retrieving large data 
files. Why not let your PC and our tape system assist you in using the 
vast resources of the tape data world? 


Supporting 800 NRZI, 1600 PE and 6250 GCR, our file transfer soft- 
ware processes labeled or unlabeled tapes from most computer systems, 
including IBM OS/DOS, DEC/VAX, UNISYS, Honeywell, Burroughs, 
NCR, and HP. Large multivolume tape reels can be transferred to disk 
at rates up to 5 MB/minute! Backup and restore capabilities work well 
with Novell networks for IBM XT/AT. With our Tape Data Extraction soft- 
ware, you can read packed fields, select and extract specific records 
and fields, such as payroll or personnel data, tax structure statistics, 
department records, as well as import data into LOTUS 123. You'll find 
so many applications for your particular business. You could even use 
your PC to read and display NASA’s Voyager II mission data tapes, such 
as this highly enhanced image of Saturn’s rings recorded from a distance 
of 8.9 million kilometers (from the tape library shown above). 


We have years of experience with IBM mainframes using magnetic 
tape, so we’re qualified to assist you in implementing and supporting 
your application. Since 1981, we have supplied thousands of conver- 
sion systems throughout the world, including most of the Fortune 500 


‘JOIN’ FLAGENG for vendor support on BIX! 
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companies. Our customer support personnel are available to answer 
your questions, free of charge. Our high volume allows us to offer low 
prices on Anritsu, Cipher, Kennedy and Qualstar equipment. Systems 
come complete and ready to use with controller card, cables, software 
and drive. Ranging from $2995 to $8995, we have a system for you, 
so call us today! 


Dealer and volume discounts available. 





=» FLAGSTAFF 
— ENGINEERING 


1120 Kaibab ¢ Flagstaff, Arizona 86001 ° 602-779-3341 
Compusol-Europe ¢ 12 Rue Rosenwald « 75015 Paris 
Tel 530.07.37 © Telex 205431F 





COMPUTING AT CHAOS MANOR 






A Writer’s Tools 


Jerry Pournelle 


I’m back at Chaos Manor after 
many adventures. Prince of 
Mercenaries is finished—well, 
there’s still the exciting final 
chapter to do, but that’s plotted, 
and action scenes are easy to 
write—and ought to be out from 
Baen Books sometime in 1988. I spent a 
couple of weeks in Silicon Valley, mostly 
working on the book, but I also got to 
Hackers 3.0—the third edition of the 
Hackers’ Conference—and some press 
conferences. When I got back to Chaos 
Manor, the place was, of course, filled 
with stuff, so it’s hard to see where I 
should begin. 


Text-Editor Blues 

I wrote Prince of Mercenaries with Sy- 
mantec’s Q&A Write. This is one of 
those programs I have to call infuriatingly 
excellent. I’ve written about it before, 
and normally I wouldn’t use so much 
space on one program, but the problems 
are illustrative. Let me explain. 

First, Q&A Write is, in the main, ex- 
traordinarily easy to use. The documen- 
tation is spotty, varying from pretty good 
to positively harmful. I’m beginning to 
think that no text editor can have really 
good documentation. Still, the help 
screens really are nice, and most of the 
instructions are quite intuitive. 

Symantec has thoughtfully built in the 
old WordStar commands—Control-G de- 
letes a character, Control-T deletes a 
word, Control-F jumps forward a word, 
and so on—as well as the more “‘modern” 
commands, like Control-right arrow to 
jump forward a word. 

Q&A Write also has a very good macro 
capability. Thus, if you grew up on Elec- 
tric Pencil, you can redefine Control-Y to 
be “delete to end of line” and Control-U 
to be “delete entire line.”” Indeed, you 
can key nearly any multistroke sequence 
to be accomplished by a single command. 
Good macro capability is essential in a 
text editor. 

Second, it has a quite sophisticated 
search-and-replace facility. For example, 


Editors, spelling 


checkers, and CD-ROMs: searching 


for the perfect system 


you can search for all italic characters and 
replace them with underlines in one oper- 
ation. You can even convert all italic cats 
into boldface dogs if you’ve a mind to. 

As it happens, some of the early chap- 
ters of Prince of Mercenaries had been 
written on old Zeke the Z80 using CP/M 
WRITE, which defines underlining by 
enclosing the text to be underlined in 
underbar characters, __thus__. I devel- 
oped a macro that would search for the 
first underbar character, delete it, mark 
the text as italic until it came to the next 
underbar, delete that, and go find the 
next set. 

This worked fine until it found the very 
last phrase marked by underbars, after 
which it did strange things. Eventually, I 
discovered that Q&A Write didn’t stop 
searching and replacing when it reached 
the end of the text. Instead, it wrapped 
back to the beginning and started over. 

“Intolerable,” I muttered. Spelunking 
through the manual, I found that if I 
pressed PageDown after I entered the 
search and replace command mode, I 
could tell the editor to stop searching at 
the end of the text. I could even make that 
the default. If you press the Help key (F1) 
when in search and replace mode, you’ll 
learn things not discussed in the manual. 
There are pages of options. Score more 
points for Symantec. 

I ran into at least a dozen things like 
that, poorly documented or even undocu- 
mented features, until I began to believe 
there wasn’t anything that program 
couldn’t do. Then came time to print. 


Paging, Paging 

My old text editor, CP/M WRITE, 
doesn’t bother with pages. You just type 
in what you want. If you want to force a 
page break at a particular point, you in- 


sert a formfeed character. 
WordStar does much the same 
thing with its .pa command. 
This method is clean, neat, and 
intuitive. 

Q&A Write tries to be “what 
you see is what you get,” or 
“WYSIWYG,” which means that it not 
only shows you the page breaks, but all 
the blank lines at the top and the bottom 
of the page. This is annoying if you’re 
trying to write a column. I don’t need to 
see an electronic analogue of paper. 

The page breaks can be eliminated, 
though, if you tell Q&A Write that your 
page length is zero. This seems a bit odd, - 
but it does work, and it’s what I used 
when I wrote Prince of Mercenaries; and 
after all, when you’re writing letters it 
really is nice to see the page breaks, so 
that additional capability is a bonus. 

I stored my manuscript as one-chapter 
files. Q&A Write is a “text in memory” 
editor, meaning that there’s a finite 
length to the size of a document you can 
work on. Some people object to that, but 
it’s all right by me. I’d as soon break my 
work into chapter-size chunks. 

However, when I print the stuff, I like 
to have a different header on each chap- 
ter, so that if I’m thumbing through the 
printed text and find an error, it’s easy to 
see from the header which chapter I’m in. 
I tend to use a single running header re- 
lated to the title, then the chapter num- 
ber, so that Prince of Mercenaries would 
have headings like ‘‘Prince-1”’ and 
“Prince-2.” 

Alas, Q&A Write won’t let you put 
headers on a pageless document. WRITE 
accepts dot commands: you say .1h 
Prince-2 (beginning the line with the 
. lh, of course), and from that point on, 
every page has a left header of “‘Prince- 
2” until you put a different .1h command 

continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 


JANUARY 1988 * BYTE _ 185 





CHAOS MANOR 





in the text stream. Similarly, you can 
have variable footers if you like. Not with 
Q&A Write. Unless your document has 
been saved with a finite page length, the 
program won’t accept headers or footers 
at all. 

Well, I thought, all right, I'll tell each 
chapter it now has 66-line pages, and then 
I’ll add my headers. This was a bit of 
work I hadn’t expected to have to do, but 
it’s easier than rewriting the book with 
some other word processor, which is 
what I’d probably have had to do, since I 
don’t have a program that converts Q&A 
Write files to WordPerfect or WordStar. 

Before I went to all that work, though, I 
thought I’d experiment a bit; and that’s 
just as well, since I’d have been wasting 
my time. 


In Memoriam 

Nearly every text editor I’ve used has 
been a “text in memory” editor: it works 
only on files it can hold in memory, and 
it can’t create a file larger than the mem- 
ory space it has to work with. As I said 
above, some people hate this, but it has 
never bothered me. 

The advantage of ““memory only” pro- 
cessing is speed. The disadvantage is that 
if you want to do a global search and re- 
place, you have to do it for every one of 
your files. (This is enough of a disadvan- 
tage that I’ve sometimes concatenated 
WRITE files into one big WordMaster 
file, done the global replacements, then 
broken the text back into chapter-size 
files.) 

It’s not a problem for printing, at least 
not with CP/M WRITE, which has provi- 
sions for linking files: at the end of the 
file, you simply put / FILENAME.EXT as 
the last line (where the filename you give 
is the filename for the next chapter), and 
when you go to print, the linked files are 
automatically read in and printed. 

There was once a version of WRITE 
that actually used the linkages to control 
search and replace as well, but that got 
lost in a later version. It would be a great 
advantage if you could optionally do 
search and replace through linked files, 

but it’s not vital. Clearly, though, “text 

in memory” editors simply must allow 
print linkages. This seems so obvious, I 
never thought about how Q&A Write 
would handle long documents until I was 
ready to print Prince of Mercenaries. 

I found out soon enough. The program 
solves the problem by ignoring it. 

That is: Q&A Write has a provision for 
linking files. You merely insert a com- 
mand of the form JOIN filename, which 
has about the same effect as WRITE’s 
link in that, when you’re printing, as the 
program comes to the JOIN command, it 
reads in the referenced file and prints it. 
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Alas, it doesn’t do that very well, be- 
cause it ignores the new file’s header. 
The header you put on the very first page 
of your document will be the header you 
get for the rest of it. 

In fact, JOIN ignores the formatting 
saved with the file and reformats the in- 
coming file to conform with the format- 
ting (e.g., margins, page length, single- 
or double-spaced) of the file that contains 
the JOIN. That’s all right, but it wouldn’t 
give me a different header for each chap- 
ter. Whatever header I started printing 
with would be what I’d keep. 

There is another way. Instead of JOIN, 
you can use the Q&A Write QUEUE file- 
name command. This one treats the new 
file as a separate document and thus pre- 
serves the header and footer (and format- 
ting) you put on it when you saved it. 
Since all the chapters were saved as page- 
less documents, I’d have had to call up 
each one and change those formats, then 
save the document again. That might have 
been worth doing—but JOIN begins the 
page numbers all over again each time 
that it calls in a document. That wasn’t 
precisely what I wanted either. 


No WYSIWYG 

It took me about 3 frustrating hours to 
discover all this. I decided to go with the 
JOIN system. That is, I created a docu- 
ment that contained a title page, followed 
by *JOIN PRINCE1.QW*, the page-break 
command, *JOIN PRINCE2.QW*, page 
break, and so on, all through the 20-odd 
chapters. This was pretty tedious, but at 
least I’d get consecutive page numbers 
from beginning to end. Publishers like 
that... 

Halfway through that process I had an 
idea. Since I want to create my docu- 
ments in the “pageless’” mode—that is, 
give the program a page length of zero— 
but I also want them to have headers, sup- 
pose I tell the program that the page has, 
not zero length, but a very long length, 
say, 99,999 lines? That way I'd get a 
header, but no page breaks. It was a good 
idea, too; but Q&A Write won’t accept 
page lengths longer than about 200 or so. 
Back to zero page lengths. Tediously, I 
created the JOIN document. 

Now, of course, I wanted to print my 
book double-spaced. Fine. Tell the Q&A 
Write program that. It accepts the com- 
mand—and does nothing with it. It will 
print a document double-spaced, all 
right, but it doesn’t show the double- 
spaced page breaks. 

It doesn’t even tell how many pages the 
document will be: it continues to act as if 
you were going to print single-spaced. 
Since one of the options in Q&A Write is 
to print from page X to page Y, it is a lit- 
tle odd to tell it to print from page 1 to 


page 7 in order to produce 13 pages of 
double-spaced text. 

When I called Symantec about that, I 
was told that Q&A Write wasn’t intended 
as an editor to create books. It’s mostly 
meant for business correspondence. I 
told them I bet there are quite a few peo- 
ple out there who have to create a long 
document once in a while. 


Font Support 
If that weren’t bad enough, Q&A Write 
likes to boast of its ability to handle type 
fonts, and, indeed, it does that in a fairly 
simple way. I have the Z font for my Hew- 
lett-Packard LaserJet Plus, and it’s won- 
derful, with three sizes each of Times 
Roman and Helvetica, plus some others. 
Normally, telling the LaserJet Plus about 
its fonts is a black art, but Q&A Write 
does this automatically and can change 
fonts within a line. 

This sounded great, and I wanted to 


use the feature to write fancy letters with 


several fonts. Alas, if you tell Q&A Write 
to print your document in Times Roman 
of the same point size as Courier 10-pitch 
(the LaserJet Plus default), it does that 
nicely, but the page breaks and line-end 
breaks have zero relationship to what you 
see on the screen. Formatting the text 
neatly is nearly impossible. 

It’s no good trying to use one typeface 
for your letterhead and another for the 
body of the letter, either. Sure, Q&A 
Write will print both fonts on one page, 
but you’ll waste a lot of paper trying to 
figure out where on the page the text will 
be. There’s just no relationship between 
what you see on the screen and what 
comes out on paper. | 

Also, if you have numbers in the text, 
the columns don’t line up. Neither do the 
tabs. I was using Q&A Write to create my 
expense reports (it has a primitive calcu- 
lation routine built in), but I found I had 
to do them in Courier rather than in Hel- 
vetica or Times Roman. 

In fairness, Q&A Write is a character 
editor, intended to run with monochrome 
screens as well as with machines that sup- 
port graphics. It’s not supposed to show 
you different fonts on the screen. On the 
other hand, if you’ve got graphics capa- 
bility, you probably ought to have an edi- 
tor that makes use of it. 

Certainly, I want an editor that under- 
stands the font metrics well enough to 
show me, if not the fonts themselves, at 
least the line and page lengths I'll get 
when I print. I suppose some business 
tasks don’t require that capability, al- 
though offhand I can’t think of too many. 
Any reports that involve forms or tabular 
columns of numbers will need better 
WYSIWYG than Q&A Write has. 
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Paradox: the top-rated relational 
database manager in the world 











aradox® is once again 
- the top-rated pro- 
gram, with the latest 
version scoring even higher 
than last year’s top score. ’’ 
(Software Digest’s 1987 
Ratings Report is an inde- 
pendent comparative ratings 
report for selecting IBM PC 
business software. Ratings 
Report tests were done by 
the prestigious National 
Software Testing Laboratory, 
Philadelphia, Pennsylvania. ) 
The Ratings Report mes- 
sage is crystal clear: there 
is no better relational data- 





base manager than Paradox. 


NSTL tested 12 different 
programs and amongst other 
results, discovered that 
Paradox is 3 times faster 
than dBASE® and 6 times 
faster than R:BASE® on a 
two-file join with subtotals 
test.T 


SHIMANE 


TahNieatRemaEti mine iatttit att at ameteteetettatY 


System Requirements for Single User: 

© DOS 2.0 or higher 

© |BM® PS/2 and PC, Compaq® PC families and other 100% 
compatibles 

@ 512K RAM 

@ Two disk drives, 3'-inch and 5'4-inch supported 

© Compatible monochrome, color, or EGA monitor with adapter 
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srs] 66| oBASE PLUS [11 [=| = | m | mm [984K] $695 
[srsr[ 64 | RBASE SystomV [1.1 | =| = [ms [ mm [512K]$700 


Paradox combines 
ease of use with 
power and 
sophistication 

Even if you’re a beginner, 
Paradox is the only rela- 
tional database manager that 
you can take out of the box 
and begin using right away. 
Because Paradox employs 
state-of-the-art artificial 
intelligence technology, it 
does almost everything for 
you—except take itself out 
of the box. 


4G Paradox 2.0 will do for 


the LAN what the spreadsheet 
did for the PC 


David Schulman, 
Bendix Aerospace 9Y 
















“Reprinted with permission by Software Digest from its July 1987 Report covering 
12 relational database programs. 


tTest was designed and executed by NSTL. A 1,000-record and a 10,000-record 
file were joined. A short text field from the 1,000-record file and a numeric field from 


keystroke on the command sequence until return of program control were recorded 
and averaged. 
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RATINGS KEY 
(On a scale of 0 to 10) 
Overall Evaluation 


wrerewy 9.0 or higher 
wwwe 8.0 -8.9 
wey 7.0-7.9 
ww 6.0-6.9 
w 5.0-5.9 


All Other Ratings 
@ 7.0-9.9 





 5.0-6.9 
M@ UNDER 5.0 


Special Offer! 

We're making a Special 
Offer on all three versions 
of Paradox. Mail proof of 
purchase, dated between 
Sept. 15, 1987 and Dec. 15, 
1987 and your signed reg- 
istration form for any of 
the three, and we'll mail 
you a $100.00 rebate.** 
It’s that simple! 


» Paradox 1.1, suggested 
retail, $495.00 

» Paradox 2.0, suggested 
retail, $725.00 (each 
copy of Paradox 2.0 
Supports one user on a 
network) 

» Paradox Network Pack, 
suggested retail, $995.00 
(each network pack 
Supports up to 6 users on 
a network) 


60-Day Money-Back Guaranteett 


For a brochure 
or the dealer 
nearest you, call 
(800) 543-7543 


Saw manana Ean Ao manne Maen nem iat Nt era eEeeaaN 


**Rebate request must be received by Borland no later than February 15, 1988. Mail 
to: Paradox Rebate Department, Borland International, 4585 Scotts Valley Drive, 
Scotts Valley, CA 95066 


TTIf within 60 days of purchase this product does not perform in accordance with 
our claims, call our customer service department, and we will arrange a refund. 


Paradox is a registered trademark of Ansa Software. Ansa is a Borland International 
Company. Other brand and product names are trademarks or registered trademarks 
of their respective holders. Copyright ©1987 Borland International. BI-1149A 
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QUALITY AT 9-PIN PRICES! 


— __—_LPRINTer 324c 


High volume 24-pin color printing is now in your price range. If you're 
- considering 24-pin printers from NEC, IBM, Epson, Toshiba, Alps, 
Fujitsu or any 9-pin wide carriage printer, then the NLQ 324c is 
the printer you’ve been waiting for! 


FEATU RES: 

300 cps draft/100 cps NLQ 
@ 24-pin color graphics/text 
= Bi-directional tractor 
_ w/paper parking 

8 K buffer w/32K option 
* Available with the 
Printers Plus 2-YEAR 
REPLACEMENT 
GUARANTEE! 
Call for details! 


LIST PRICE: $1195 
INTRODUCTORY 
PRICE: — 


NLQ LPRINTER is a trademark of Printers Plus, Inc., Vienna, VA. This is not a liquidation or imitation 
product. Please call and we will gladly explain the difference between this product and any other product 


with any similarity. 


“CHOOSE FROM THE WORLD'S LARGEST 
SELECTION OF PRINTERS! 


_ We guarantee to match the lowest in-stock prices in this publication! 
mo guess what! WE DO GUARANTEE COMPATIBILITY! Call about the 
unique Printers Plus Guarantee! 


PRINTERS 


ALPS NEC 
- BROTHER | NLQ® 
CIE OKIDATA 
CITIZEN PANASONIC 
C.ITOH PRIMAGES 
DIABLO SILVER REED 
EPSON STAR 
FUJITSU TOSHIBA 


Our expert R & D Department continuously monitors the latest printers on 
the market. IF YOU DON’T SEE IT, CALL! 








°499" 


INCLUDES IBM CABLE! 


LASERS 


APPLE KYOCERA 
AST NEC 

CANON OASYS 
CIE OKIDATA 

C. ITOH PANASONIC 

CORDATA PCPI 

EPSON QMS 
H-P QUME 
IBM 


eee Se eS aE eae SSS 


GREAT PRICES WITH A GUARANTEE TO MATCH 


~ HOURS (EST): 
MON-THUR: 


10 AM - 5 PM 


PRINTERS PLUS, INC. 
6-C TYCO RD. 
2 TYSONS CORNER, VA 22180 


© 1987 PRINTERS PLUS INC. 
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WE’LL CREDIT COST OF LONG 
DISTANCE TELEPHONE CALL 
WITH ANY PRINTER PURCHASE. 


This offer good only through mail order division. Visit our 7 
retail showrooms for best local prices. 15% restocking fee 
applies to all returned or refused merchandise. 
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CHAOS MANOR 


Finally, it’s inexcusable that the pro- 
gram won’t tell me how many pages I'll 
get if I double-space. 

So: here I am with a text editor that’s 
awfully good for text creation. It’s about 
the most transparent editor I’ve found so 
far. It doesn’t get in the way, the macro 
capability is good, and there are plenty of 
built-in commands. It’s fast and has the 
ability to export my text into ASCII files 
that can be sent into BYTE’s Atex system 
or otherwise put on the wire. 

The only trouble is that it can’t print a 
simple double-spaced manuscript of 300 
or more pages. Clearly, I was better off 
with WordStar. 


Now What? 

I drifted away from WordPerfect largely 
because of its complexity compared to 
Q&A Write. Now I discover Q&A Write 
isn’t going to do the job. Ill always want 
a paper copy of my books. More than 
that, Jim Baen, my editor at Baen Books, 
is spoiled: he likes the way the book looks 
in Times Roman with real italics. 

I suppose I can live with Q&A Write’s 
limits. It is certainly the easiest to use, 
really the best in its price range, and 
maybe they’ll make some fixes. | 

However, I’ll be trying several more 
editors in the next few months. WordPer- 
fect is certainly a contender. It’s perhaps 
more complicated than I need, but what 
the heck, it does seem to do the job—and 
unlike Q&A Write, the WordPerfect for- 
mat is known to a number of desktop- 
publishing programs that can format my 
books exactly the way I want them. 

Another possibility is Microsoft Word 
4.0, which people I respect tell me is 
wonderful. I got to looking at it today, 
and I still cannot find any references on 
how to delete a word, delete to the end of 
the line, or delete an entire line, without 
taking your hands off the keyboard. As 
far as I can see, you have to mark the 
word (either with the arrow keys or the 
mouse), then hit the Delete key. That gets 
in the way of creative writing, and I won’t 
do it. 

I want to have delete word, delete line, 
and delete to the end of the line as single 
Control-key keystrokes. Spelunking 
through the Microsoft Word 4.0 manual 
reveals the flat statement that you can 
build macros to do all this. It doesn’t tell 
me how, but I think I see the light. Given 
that I can do that, I find a great deal to 
like about Microsoft Word 4.0; and it will 
certainly support my LaserJet Plus Z car- 
tridge, since that one was developed for 
use with Microsoft Word. 

The “stylesheet” features are also ap- 
pealing; Microsoft Word lets you keep 
files of various formats and insert them 
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PROGRAMMERS SHOP 


helps save time, money, and cut frustrations. Compare, evaluate, and find products. 





386 Development Tools 


386 Assembler/Linker PC $ 389 
386 Debug - by Phar Lap PCS 1.29 
386/DOS Extender PC $ 919 
DESQview PS/2 PC $ 109 
F77L-EM - by Lahey MS Call 
High C - by Metaware PC Call 
OS/286 & 386 by Al Architects PC Call 


Al Languages , 


APT - Active Prolog Tutor - build 
applications interactively PC 

ARITY Prolog - full, 4 Meg 
Interpreter - debug, C, ASM PC 
COMPILER/Interpreter-EXE PC 


Cogent Prolog Compiler MS $ 179 
MicroProlog Prof. Comp./Interp. MS $ 439 
PC Scheme LISP - by TI PC $ 85 
Star Sapphire MS $ 429 
TransLISP - learn fast MS $ 79 
TransLISP PLUS MS $ 149 
TURBO PROLOG by Borland PC $ 69 


Others: IQ LISP ($239), IQC LISP ($269) 


Basic 





BAS_C - economy MS $ 179 
BAS_PAS - economy MS $ 135 
Basic Development Tools PC $ 89 
db/Lib MS $ 119 


Exim Toolkit - full 

Finally - by Komputerwerks 
Inside Track 

Mach 2 by MicroHelp 
NetWorks by Exim 

QBase - screens 
QuickBASIC 

Quick Pak-by Crescent Software 
Quick-Tools by BC Associates 
Stay-Res 

True Basic 

Turbo BASIC - by Borland 
Turbo BASIC Database Toolbox MS 


FEATURES 


Windows/386 by Microsoft-multitask 
standard DOS applications in separate 
640K segments and access expanded 
memory. Toggle, run simultaneously, 
or foreground only. PC $ 149 


Ca) 
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~ 
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Alsys ADA - DoD certified, version 3 
for AT. Optimizing Runtime Executive, 
Multi-Library environment, informative 
error messages. PC, List: $2995 
Note: All prices subject to change without notice. Mention this ad. Some prices 


are specials. Ask about COD and POs. Formats: 3” laptop now available. plus 
200 others. UPS surface shipping add $3/item. 
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INNOVATIVE DEVELOPERS! 


* Request a FREE “Innovative Software Tech- 
nology” Packet. Compare key products in areas 
like Translators, Cross Compilers, Prototyping, 
386 Native Mode Development, Object-Oriented 


Programming, and more. 

* Get a FREE “Screen-Oriented C Libraries” Demo 
Disk for 3 competing products. 

* Consider how the products at the right can help 
you program creatively. Call one of our Tech-Reps 
today. 





RECENT DISCOVERY | 


XQL - SQL for Btrieve callable from 
BASIC, C, and Pascal or for interactive 
query. Computed fields, specify sort 
order, manipulate composite records | 
from joined files. No royalties. MS $459 


on H-Tateler-le[-mOxeyanl ei (-16> 


AZTEC C86 - Commercial PC $499 
C86 PLUS - by Cl MS $359 
Datalight Optimum - C MS $ 99 
Lattice C - from Lattice MS $269 
Microsoft C 5.0- Codeview MS $275 
Microsoft Quick C MS $ 69 
Rex - C/86 standalone ROM = MS $695 
Turbo C by Borland PC $ 69 





C Libraries-Files 


BTree by Soft Focus MS $ 69 
CBTREE- Source, noroyalties MS $ 99 
ctree by Faircom - no royalties MS $315 
rtree - report generation PC. $239 
dB2C Toolkit V2.0 MS $249 
dbQUERY - ad hoc, SQL-based MS Call 
dbVISTA - Object only — MS Call 

Source - Single user MS Call 
dBx - translator MS $299 





C-Screens, Windows, Graphics 


C Worthy Interface Library PC $249 
Curses by Aspen Scientific PC $109 
dBASE Graphics for C PC $ 69 


ESSENTIAL GRAPHICS - fast PC $185 
FontWINDOW/PLUS PC $229 
GraphiC - new color version PC 3279 
Greenleaf Data Windows PC $155 

w/source PC $269 
Terminal Mapping System PC $279 
TurboWINDOW/C - for Turbo C PC $ 79 
View Manager - by Blaise PC $199 
Windows for C - fast . PC $149 
Windows for Data - validation PC $239 
Vitamin C - screen I/O PC $159 

VC Screen PC $ 79 
ZView - screen generator MS $129 


Atari ST & Amiga 


We carry full lines of Manx & Lattice. 





DBASE Language 
Clipper compiler PC $399 
dBASE II MS $329 


dBase III Plus 
Call for a catalog, literature, and solid value 


800-421-5006 





bY Bp? 
THE PROGRAMMERS SHOP " 
Your complete source for software. services and answers 


5-B Pond Park Road, Hingham, MA 02043 


Mass: 800-442-8070 or 617-740-2510 = 44/97 





Order before January 31, 1988 and mention 
“BY 188” for these SPECIAL PRICES: 


Normal SPECIAL 


$839 
CALL 
$ 79 
$109 
$109 
$299 
$ 75 


List 


386/DOS Extender 
ACTOR - prototype fast 
CLEAR by Clear Software 
FLASHUP with toolkit 
Interactive Easy Flow 
SHOW-PARTNER-FX 
Smalltalk/V 


$995 
$495 
$ 99 
$138 
$150 
$350 
$100 


$899 
$419 
$ 89 
$124 
$125 
$328 
$ 85 


RECENT DISCOVERY 
Instant-C/16M - Addresses up to 16M 

for program and data. Incremental 

compilation makes development 

faster than Turbo C (compile and relink 

XLISP in 4 secs vs 24). 286/386 

only. PC, List: $895 


DBASE Language Cont. 


Clipper compiler PC $399 
dBASE II MS $329 
dBase III Plus PC $429 
dBASE III] LANPack PC $649 
DBXL Interpreter by Word Tech PC $109 
FoxBASE+ Dev. - V2.0 MS $289 
Quicksilver by Word Tech PC $499 
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dAnalyst PC $ 89 
dBase Tools for C PC $ 65 
dBrief with Brief PC Call 
dBC III by Lattice MS $169 
Documentor - dFlow superset MS $229 
Genifer by Bytel-code generator MS $279 
QuickCode III Plus MS $239 
R&R Report Writer MS $139 
Seek-It - Query-by-example PC §$ 79 
Silver Comm Library MS $139 
Tom Rettig’s Library PC $ 79 
UI Programmer - user interfaces PC $249 


DataBase & File Management 


CQL PC $ 359 
DataFlex by Data Access PC $ 899 
DataFlex multiuser PC $1149 
Magic PC PC $ 699 
Paradox - original PC $ 369 
Paradox V2.0 PC $ 469 
Revelation by Cosmos PC $ 779 


Multilanguage Support 


BTRIEVE ISAM MS $185 
BTRIEVE/N-multiuser MS $455 
GSS Graphics Dev’t Toolkit PC $375 
HALO Development Package MS $389 
Graphics PS $209 
Help/Control - on line help PC.$ 99 
Hoops Graphics Library PC $549 
Instant Programmer’s Help MS $ 79 
Informix 4GL-application builder PC $789 
Informix SQL - ANSI standard PC $639 
NET-TOOLS - NET-BIOS PC $129 
Opt Tech Sort - sort, merge MS $ 99 
Norton Guides PC 3.75 
Panel Plus MS $395 
Pfinish - by Phoenix MS $229 
Report Option - for Xtrieve MS $109 
Screen Sculptor PC $ 89 
SSP/PC - 145+ math routines PC $269 
Synergy - create user interfaces MS $375 
Xtrieve - organize database MS $199 
ZAP Communications- VT 100 PC $ 89 
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Even More Power & Flexibility 
BRIEF 2.0 


BRIEF easily conforms to your editing preferences and style, 
ensuring you are truly comfortable and productive. 

Straight from the box, BRIEF is as much editor as most people 
will ever need — thanks to features like the real Undo, flexible 
windowing, and unlimited file size. 

But BRIEF’s hidden power is in its exclusive macro language. 
Customize BRIEF to include the commands and features YOU 

. desire. It’s fast and easy. 
Users and industry press alike unanimously praise BRIEF. 
‘“‘Recommended.” — Jerry Pournelle, Byte 12/86. 


Now BRIEF 2.0 adds: 


@ Setup Program for easy installation and configuration. (Requires no macro knowledge). 

@ Increased speed for sophisticated operations like Undo and Regular Expression Search. 
@ All new documentation WITH tutorial on the Macro Language. 

@ Command line editing (move cursor, add & delete characters, specify parameters). 
@ Expanded Regular Expressions, with matching over line boundaries. 

@ More block types, with marking by character, line or column. 

© Reconfigurable indenting for C files (supports most indenting styles). 

@ Enhanced large display support, including wider displays. 

@ Optional borderless windows. 















Windows | 
Multi-level Undo 
Edit many files 

at once. 

File size limited only 
by disk space. 
Automatic language 
sensitive indentation. 
EGA and Hercules Plus 43-line 
support 

Compile & find errors within BRIEF. 











Try BRIEF ($195) for 30 days — if not satisfied get a full refund. 
If you already own BRIEF, call for update info. 


CALL 800-821-2492 GOolytion 
In MA 617-337-6963 ystems 


541 Main Street, Suite 410B 
So. Weymouth, MA 02190 














And much, much more! 





Requires an IBM PC, AT or compatible 
with 192K. 





PowerStation™ 


A Complete VT220 / VT240 Work Station 
Upgrade for the IBM PC/XT/AT and PS/2 


“You'll never know 
you are not using 

a real DEC terminal 
unless you take 
advantage of the 
many extended 
features.”’ 


EGAmate™ $39 
Daughterboard option for 132 columns on most 
Standard EGA adaptors. 

P$220/2 $19 
Keyboard adaptor cable for PS200 on PS/2 systems. 
ZSTEMpc™-4014 Emulator $99 
Use with ZSTEM VT100, VT220, or stand-alone. 
Interactive zoom and pan. Save/recall images from 
disk. Keypad, mouse, digitizer, printer, plotter, and 
TIFF support. 4100 color and line style color mapping. 
640 x 400 and 640 x 480 on some adaptor/monitors. 
ZSTEMpc™-VT100 Emulator $99 
High performance COLOR VT100. True double 


LB oe 


PowerStation™ 240 

VT240 style keyboard and ZSTEM VT240 Emulation Software. 

ZSTEM pce™ - VT240 Emulator Emulation Software only. $295 
VT240/241 Emulation software with all the features of ZSTEM VT220 plus 
ZSTEM 4014 and REGIS graphics. 

PowerStation™ 220 $289 
VT220 style keyboard and ZSTEM VT220 emulation Software. 
ZSTEMpc™-VT220 Emulator Emulation Software only. $150 
All the features of ZSTEM VT100 plus 8-bit mode, downloadable fonts, 
user defined keys, full national/multi-national modes. Extended macros- 
/script language. True 132 columns on Hercules, VGAs, Super EGAs, and 
standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line — high/wide, smooth scrolling. ISO and _ attribute 
support on EGAs. Enhanced keyboard support. Ungermann Bass Net/One | Mapped color. XMODEM and KERMIT, softkey/MAC- 
support. ROS, DOS access. 


KEA Systems Ltd. 
#412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 TELEX 04-352848 VCR FAX (604) 732-0715 


Order Desk (800) 663-8702 Toll Free 
30 day money back guarantee MC/VISA 
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CHAOS MANOR 


into documents at need. One stylesheet is 
for letters, another for the opening page 
of a chapter, another for regular pages, 
and so on. The Word manual explicitly 
tells me I can change my “running 
heads” any time I want to, provided that 
the new running head is the first para- 
graph on the page and marked as a head- 
er, SOI’1I be able to print chapters the way 
I like. All in all, Microsoft Word 4.0 
looks very tempting. 

I have also promised John Hild, presi- 
dent of XyQuest, that I'll try XyWrite III 
Plus, which can’t possibly be as good as 
some of my professional colleagues tell 
me it is. Or maybe it can be. 

XyWrite has become something of a 
standard within the publishing industry. 
While it’s not yet standard practice to 
submit books on disk, that day is getting 
closer; and all the publishers I know will 
accept XyWrite files that have embedded 
ASCII commands. The way this works, 
to mark a passage as italic, you use some 
scheme like <ITALIC >this will appear | 
in italics<ROMAN>; which is fairly 
easy to do using XyWrite macros. 

According to Frank Romano, who is 
publisher of 7ypeWorld and a spokesper- 
son for the publishing industry, so long 
as you use a consistent scheme and your 
text is in ASCII, publishers will be able to 
translate it. 

XyWrite is faster than the dickens, and 
the only reason I didn’t use it in the first 
place was that version 2.0 would not work 
with SideKick. XyWrite III Plus has been 
tamed down so that you can use it with 
your favorite memory-resident programs. 

Finally, there’s good old WordStar 4.0 
and a new edition of WordStar 2000. 

Those are the main candidates. They 
all swear they are trustworthy, loyal, 
friendly, thrifty, and very, very fast. 
Certainly, they’ll all do 300-page double- 
spaced manuscripts with consecutive 
page numbers and different headers at the 
top of each chapter. 


What Do You Want, Anyway? 

When I first started writing with com- 
puters, I was so thrilled about not having 
to retype manuscripts in order to revise 
and edit, I didn’t care what else the com- 
puter could do for me. Now, after more 
than 10 years of this, I have a few higher 
expectations. 

We professional writers are, after all, 
businesspeople. Our needs in text editors 
aren’t all that different from anyone 
else’s. Most of us don’t need a lot of bells 
and whistles on our editors; but what we 
do need, we need badly; and our first re- 
quirement is that the editor be as nearly 
invisible as it can be. 

I, for one, don’t need to see status 

continued 


From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 
Atari, and others, Aztec C has 
earned a well-deserved reputa- 
tion as an innovative, tough to 
beat, rock-solid C develooment 
system. 


But don't just take our word for 
it—try it yourself. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. That’s why Aztec C 


systems purchased directly from 
Manx come with a 30-day, no 
questions asked, satisfaction 
guarantee. Call for yours today. 


We can also send you informa- 
tion that details the special fea- 
tures and options of Aztec C. 
Plus information on support soft- 
ware, extended technical sup- 
port options, and all of the 
services and specialized sup- 
port that you may need when 
you're pushing your software to 
the limits and... beyond. 


MS-DOS Hosted ROM Development Systems 
Host+ Target: $750 Additional Targets: $500 


Targets: 

@ 6502 family 

© 8080-8085-Z80-Z2180-64180 

© 8088-8086-80186-80286/8087-80287 
© 68000-68010-68020/68881 


Components: 

e C compiler for host and target 
e Assembler for host and target 
e linker and librarian 

@ Unix utilities make, diff, grep 
@ Unix vi editor 

e debugger 

@ download support 





Features: 

e Complete development system 

e@ Fast development times 

e Prototype and debug non-specific 
code under MS-DOS 

e Compilers produce modifiable 
assembler output, support inline 
assembly, and will link with assembly 
modules 

e Support for INTEL hex, S record, and 
other formats 

e source for UNIX run time library 

® processor dependent features 

© source for startup 





Aztec C Micro Systems 


Aztec C is available for most micro- 
computers in three configurations: 
The Professional; The Developer; and 
The Commercial system. All systems 
are upgradable. 


Aztec C68k/Am .... Amiga 
source debugger—optional 


Aztec C68k/Mac ... Macintosh 
MPW and MAC |! support 


Aztec C86......... MS-DOS 
source debugger * CP/M libraries 


The followng have special pricing and 
configurations. Call for details. 


Aztec C68k/At ..... Atari ST 
Aztec C80......... CP/M-80 
Aztec C65......... Apple ll&IlGS 
Standard System ............... $199 
~@C compiler 
e@ Macro Assembler 
@ overlay linker with librarian 
@ debugger 
e@ UNIX and other libraries 
-@ utilities 
Developer System ....... eeaoans $299 
@ all Standard System features - 
@ UNIX utilities make, diff, grep ; 
@ UNIX vi editor 
Commercial System ............ $499 


@ all Developer features 
@® source for run time libraries 
® one year of updates 


Aztec C is available on a thirty-day money back guarantee. Call | 
now and find out why over 50,000 users give Aztec C one of the 
highest user-satisfaction ratings in the industry. 


Call 1-800-221-0440 


In NJ or outside the USA, 
call 201-542-2121 
Telex: 4995812 Fax 201-542-8386 
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Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 


C.0.D., VISA, MasterCard, American Ex- 
press, wire (domestic and international), and 
terms are available. One and two day deliv- 
ery available for all domestic and most 
international destinations. 


Circle 151 on Reader Service Card 








DEBUGGING SWAT TEAM 


Order Eco-C88 Rel. 4.0 New Modeling Compiler 
and get C-more at no extra charge! 







































Seek and Correct 


You already know that fast compilation does not mean fast program development. Backing 

up for bogus error messages and removing the bugs takes time. Eco-C88’s “Seek and Correct” 
three - way error checking finds even the most elusive bugs, clearing the path for swift program 
development. 


Double Barrel Error Checking 


Eco-C88 nails cold and tells you about the error in plain 
English. And there's no avalanche of false error messages, either. Other 
compilers can generate up to four times the number of error messages 
actually present; they leave it up to you to guess which ones are 

real. You'll be more productive with Eco-C88 because there is no 
guess work. 


Eco-C88 provides ten levels of checking. You can 
select from almost no checking to the fussiest you've ever seen. 
Eco-C88's “picky flag” finds subtle errors that slip by 

other compilers. 


Eco-C88 also features: 


e All data types, plus ANSI Enhancements 

© Robust library, including many new ANSI 
functions 

e CED editor with online function help, split 
windows, compile-edit-link capability 

@ New, expanded manual with sample pro- 
grams for the library functions 









C-more Source Code 
Debugger 


Finally, if a really nasty bug persists, 
put C-more, our source code debug- 
ger, to work. With C-more you can 
watch your program as it executes, 
single-step it, set simple or conditional 
breakpoints, test complex expressions, 
use variables as indexes into other vari- 
ables, initialize and trace variables, examine 
CPU registers, display results with printf()- 
type options and much more. C-more can help 
you track down bugs in minutes rather than days. 


The price for Eco-C88 is $99.95. And, fora 
limited time, we'll give you our C-more debugger 
at no extra charge. 


Ecosoft Inc. 
6413 N. College Ave. s 
Indianapolis, IN 46220 << 


(317) 255-6476 (Tech Info) 
(800) 952-0472 (Orders) - 
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lines, rulers, help lines, or anything else 
on my screen; what I want to see there is 
my text, and the more of it, the better. For 
reasons I have never understood, editor 
designers almost never provide a toggle 
that lets you simply blank out all the help- 
ful information and fill the screen with 
what you’ve written and nothing else. I 
don’t know why. 

When you’re creating text, you don’t 
need a lot of fancy commands. If you 
write the way I do, with trial sentences 
and words and suchlike, you will want the 
ability to do selective deletions cleanly 
and easily. Of course, you want your 
paragraphs to reformat as you insert and 
delete. Also, you want to be able to vary 
the margins to suit the job at hand, and 
you want an easy way to get word and line 
counts. Mostly, though, you want some- 
thing you can feel comfortable with. 

As a businessman, I write a lot of let- 
ters, and while most are only a single 
page, some are longer. It would be nice if 
my program would, somehow, generate 
letterhead from normal paper so that I 
don’t have to put letterhead into the laser 
printer every time I want to send corre- 
spondence. It would also be nice if it were 
easy to call up a “letter format” form to 
take care of margins and such. Finally, 
some kind of attached card-file system to 
keep track of the correspondence would 
be helpful. 

All that, though, can’t compensate if 
the editor can’t do the primary task of 
producing manuscripts in the format that 
editors like. 

As I’ve been writing this (in Q&A 
Write; this goes in electronically, so the 
print problems don’t apply, and I won't 
meet deadlines if I change text editors to- 
night), I’ve been checking the Microsoft 
Word 4.0 manual; so far, I haven’t 
thought of anything it doesn’t claim to be 
able to do. That’s certainly the next pro- 
gram to try. 


Spelling Checkers 
I recall stories of some famous advertis- 
ing people who insisted that their staff 
use the products they advertised. If you 
have the Arrow shirt account, you wear 
Arrow shirts. Drink Schweppes. Etc. I 
don’t care much about the advertisers, 
but I sure wish the people who design 
user software were forced to use it. In 
particular, I think anyone who publishes 
a text editor and doesn’t use it to create 
that editor’s documents ought to be shot. 
It’s the same with spelling checkers. 
Sometimes I can’t believe the people who 
design them actually use them at all. 
Take my situation. I write for a living. 
It’s important that my manuscripts be as 
near perfect as possible. Since Robert 
continued 
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-OKIDATA’ 
1200 and 2400 BPS Modems 


Hayes® compatibility, and a 5-year 

warranty. , 
The Okitel™ 1200 and 2400 modems. 
The only modems born 

with a century of experience. 
See your OKIDATA dealer. 

Or call 1-800-OKIDATA for 

the dealer nearest you. 






To most people our name says 
reliable PC printers. But the fact is, 
we’ ve been in telecommunications for 
over 100 years. 

And our new PC modems are all 
you’d expect from that experience. 
With all the night diagnostics for a 
clear signal over “‘noisy’’ lines, 












Registered Trademarks: OKIDATA, Oki America, Inc., Marque 
deposee de Oki America, Inc. Hayes, Hayes Microcomputer Pro- 
ducts Inc. Trademarks: Okitel, Oki Electric Industry Company, Ltd., 
PC Digest, National Software Testing Laboratories, Inc. Rated #1 by 
PC Digest August 1987 issue covering 1200 bps modems. 
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LAHEY SETS NEW 
FORTRAN STANDARDS 


LAHEY PERSONAL FORTRAN 77 - The full ANSI 77 Standard and 
Debugger for $95.00. 


F77L - The benchmark for the competition. 


‘“EDITOR’S CHOICE”’ PC Magazine 












‘« the most robust compiler tested.’ 


‘the ultimate fully-blown ANSI FORTRAN 77... 
a fantastic product.’ 


Micro/Systems Journal 


PC Australia 


F77L-EM - Breaks the DOS 640K program barrier with extended 
memory. The most powerful PC FORTRAN available. 


FORTRAN TOOLS: Profiler, Mathematical Functions Library, Overlay 
Linker, Utility Libraries, Widows Library, Toolkit. 


The difficult decision is not from whom you should buy your PC 
FORTRAN, but which Lahey compiler you should purchase. 


Call us today to discuss your 
PC FORTRAN needs. 


FOR INFORMATION OR TO ORDER: 
1-800-548-4778 


30-Day Money-Back Satisfaction Guarantee 
Lahey Computer Systems, Inc., Box 6091, 
Incline Village, NV 89450 
Tel: 702-831-2500 TLX: 9102401256 








Computer Systems Inc. a 
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Heinlein once solemnly informed me that 
I was a terribul spellur, you may imagine 
my relief when the first really good spell- 
ing checkers came out. 

Alas, the first few were better than 
many of those that followed. 

A decent spelling-checker program 
needs at least three dictionaries. First is 
the Main dictionary. This one is saved in 
a special algorithmic format to make 
searches faster. It’s often impossible to 
insert or delete words from the Main 
dictionary. 

Second is the Update dictionary. This 
is the one that gets things missed by the 
Main dictionary. Words like your own 
name, lots of plurals, favorite slang ex- 
pressions, and so on; words you’re likely 
to use in any kind of document. 

Third are specialized dictionaries. As a 
science fiction novelist, for example, I 
have alien characters with odd names, 
like Chowpeentulk and Harpanet. I cer- 
tainly don’t want those in the Update dic- 
tionary or anywhere else that will be 
searched when I’m not working on the 
particular book that employs those 
names. I thus need, in a word, a Special 
dictionary. 

I can make a good case for there being 
yet a fourth dictionary, but I won’t 
bother. My point is that I don’t want to 
look at the same dictionaries every time; 
and of the three dictionaries I use, at least 
two will have been created by me. 

So far, so good. My quarrel with most 
spelling checkers is that even if they allow 
me to invoke several optional dictio- 
naries, they make it very difficult to 
create them. 

The exception to this is The Word Plus 
from Wayne Holder, which offers you 
one-keystroke commands to put a word 
into the Update (press U) or the Special 
(press S$) dictionary. The words are then 
automatically put in the proper place in 
the appropriate dictionary file. Since that 
program first came out in the 1970s, 
you'd think later program designers 
would have made theirs at least as good as 
Holder’s used to be, but most didn’t 
bother. 

Worse, Oasis now sells a version of 
The Word Plus that doesn’t work that 
way. Naturally, that’s the version Syman- 
tec bought. Sigh. On the other hand, 
Microsoft Word 4.0 clearly uses the old 
version of The Word Plus and does sup- 
port Update and Special dictionaries. 


Microsoft Bookshelf 

I knew CD-ROMs were the wave of the 
future the first time I ever heard of them. 
I got an Amdek CD-ROM reader as soon 
as it came out. The Amdek engine is 
made by Hitachi, and Amdek ships it as a 
class act, with cables and instructions 
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carefully packaged so that it takes no time 
to set it up. Of course, once I had a CD- 
ROM reader, there wasn’t much to do 
with it—Grolier’s Encyclopedia is inter- 
esting to experiment with, but it’s not 
something I use much. 

On the other hand, given that Micro- 
soft sponsored the CD-ROM confer- 
ences, it was pretty clear that Microsoft 
would be one of the first companies to 
bring out a spectacular application of 
CD-ROM technology; and they did. 
Microsoft Bookshelf is a preview of the 
future. 

What Microsoft did was put The Amer- 
ican Heritage Dictionary, Roget’s The- 
saurus, The World Almanac and Book of 
Facts, Bartlett’s Familiar Quotations, 
The Chicago Manual of Style, the 
Houghton Mifflin Spelling Verifier (a 
book of forms and letters that will be very 
useful to small businesspeople), the U.S. 
ZIP Code Directory, the Houghton Mif- 
flin Usage Alert, and Business Informa- 
tion Sources, along with their indexes, on 
a single CD-ROM disk. 

They then made an interface that’s 
pretty easy to work with. Naturally, it’s 
geared to work best with Microsoft Word 
4.0, but so what? I tried it with WordStar, 
XyWrite, and WordPerfect, and it works 
fine with all of them. However, it will not 
work with Q&A Write or the current 
DESQview. 

The interfacing isn’t perfect. Some of 
the early beta-test versions were bloody 
awful. The release version is pretty good. 
The control software is generally RAM- 
resident, though you can use Bookshelf 
as a Stand-alone program. When you in- 
voke it, there’s a command line at the top 
faintly reminiscent of Digital Research’s 
GEM. 

If you’ve called up the thesaurus, for 
example, the program will offer to look 
up the word that happens to be under the 
cursor (if you’re merely in DOS, that will 
be the prompt, which the thesaurus is un- 
likely to find). If you want it to look up a 
different word, you type that in. Book- 
shelf shows you the synonyms and offers 
to substitute one of them. All this works 
quite smoothly. 

The interface with the other books is 
similar. There are also browse features. 
When you use it in document mode, 
you've got the option of cutting stuff out 
of the books and pasting it into your 
work. Generally, it’s pretty easy to do 
that. 

What’s important isn’t that there are a 
few glitches and frustrations in the user 
interface: it’s that, glitches and all, it’s a 
heck of a lot easier to use all those refer- 
ences as part of Microsoft Bookshelf than 
it is to get up, go find the printed copy of 
the book, and use it manually. Most pro- 


fessional writers—at least the ones I 
know—own copies of almost every one of 
these books, but they seldom use the 
things because it’s just too much trouble. 
No longer. 

When word processors first came out, 
I was far too lazy to do without one, and 
as far as I know, I wrote the first book— 
certainly the first science fiction book— 
ever done on a microcomputer. Back 
then, I said that pretty soon all books 
would be written with the little beasts; 
and while there are exceptions (I know 
some writers who still use foolscap and 
pens they dip in ink), that’s a prediction 
that has effectively come true. 

Pll make another: in 10 years (prob- 
ably fewer), all professional writers will 
have CD-ROM readers, and if they don’t 
have Microsoft Bookshelf, it will be only 
because someone has brought out an even 
more complete set of writers’ tools on 
CD-ROM; and unlike the shelves of ref- 
erence books we all keep but don’t use 
enough, the CD-ROM references will be 
used every day. 


More Writing Tools 

When I went off into hiding to write, I 
needed something to put Zelda the Zenith 
Z-248 on, so I hared off to hardware 
stores. By sheer good luck, I ran into a 
desk made by Foremost Furniture (502 
Middle St., Archbold, OH 43502). Their 
Model 4530, of simulated wood on fiber- 
board, is one of the best computer desks 
I’ve seen yet, and it costs only about $50 
retail. 

It’s large and has a pull-out keyboard 
drawer. That drawer is big enough for the 
keyboard and has a raised level for a 
mouse; under the raised level is a sepa- 
rate drawer big enough for labels, disks, 
small tools, and other stuff. There’s also 
a matching hutch. This desk and a stand 
to hold stuff you’re copying from can 
make a real difference in productivity. 

While I was at Spring COMDEX, I 
bought The Winner, a dual-level com- 
puter table manufactured by Hubbard 
Furniture (P.O. Box 104, Northbrook, 
IL 60065). This is a stand of good design, 
better looking than Foremost’s desk and a 
bit smaller. It’s good, too, and their cata- 
log is definitely worth writing for. 

The right furniture can make a real dif- 
ference in work habits. 


QuickBASIC 4.0 

Microsoft has done it again. Quick- 
BASIC 3.0 wasn’t bad, but some of it was 
kludged up and rushed out in order to 
match features in Borland’s Turbo 
BASIC. It was probably a mistake for 
Microsoft to do that. In any event, Quick- 
BASIC 4.0 is new from the ground up, 
with features that are truly stunning. 
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To begin with, it’s got records; that is, 
data structures that contain several data 
types. String data must, naturally, be de- 
clared as fixed-length (as all strings are in 
Pascal); once you’ve done that, Quick- 
BASIC 4.0 records work just about the 
way Pascal records do. As a result, the 
dreaded FIELD statement is no longer 
needed. It still exists, but that’s largely to 
retain compatibility with programs writ- 
ten for earlier versions. 

Unlike version 3.0, which had a sepa- 
rate compiler for programs to be run on 
machines with a math chip, 4.0 is uni- 
fied; there’s a conversion program to 
read your old Microsoft binary-number 
files, but all mathematical operations are 
now done in IEEE standard format. You 
don’t have to have a math chip in your 
machine to compile, but if you do have 
one, 4.0 will use it automatically. 

I think the most impressive feature is 
the debugger. When you interrupt a pro- 
gram, you are automatically in the appro- 
priate section of the source code. You can 
cause the assembly language instructions 
associated with that code to come on- 
screen. You can also revise the source 
code and restart the program from where 
it left off without recompiling the whole 
thing. The debugger is little short of 
amazing. 

I haven’t had QuickBASIC 4.0 very 
long, but I think I’m in love. This is what 
BASIC ought to be. 


Hackers 3.0 

The annual Hackers’ Conference has be- 
come a bit more sedate, but it remains the 
most interesting computer conference of 
the year, at least for me. It’s hard to come 
up with specifics. I spend most of my 
time talking with small groups, rather 
than listening to the presentations, and 
the main result is mutual stimulation of 
ideas. Mostly, I guess, it’s the excite- 
ment; this is one of the last places where 
people aren’t ashamed to say they love 
these little machines. 

This year, there were lots of buttons: 


MS-DOS & OS/2 
Just Say No 


There was also a slogan: 


PS/2: Yesterday’s Hardware, Today 
OS/2: Yesterday’s Software, Tomorrow 


to which I added 


OS/2 Extended: 
Today’s Software Real Soon Now 


And, of course, there was a strong 
mixture of Unix enthusiasts. I must say 


Now you can play Assembler 
in the key of C. risC" from IMSI.: 


Sometimes you ve just got to write in Assembler. It's 
tedious. But it makes the machine perform. 

When you're used to writing in a friendlier and easier 
language like C, working in Assembler is a little like 


working in Greek. But now, there is a better way to 
Piadl ATI write Assembler code. Add unbelievable speed to 








maintain. It's called risC. 

risC transposes for you. Fast. risC is the first portable, C-like, object- 
oriented, High-level Assembly Language (HAL). It includes features of 
object-oriented high-level languages like Smalltalk, Objective C, LISP and 
PROLOG. 

You write in a C-like syntax, and von transposes to Assembler. At 
Assembler speeds. With tight Assembler precision. 

Your objects will work in concert. With risC, your program costs will 
go down, because you can create objects and operators to go with them. 
And risC contains a complete object-oriented messaging kernel (source 
code included) which allows risC objects (.EXE files) to pass messages back 
and forth. 

Add your own personal touch. You can tailor the language to your 
own personal style. risC’s flexible syntax allows you to 
create customized compilers thanks to its lan- 
guage extension capabilities (“packages’). risC 
keeps “packages” in compiled form for speedy 
compilation times. Your development process 
will go faster than ever before. 

Your program development costs will be reduced 
even more because risC allows you to specify © 
the exact Assembler code generated by each object/ 
operator combination. Producing .ASM files with risC 
variable names and comments intact. 

risC helps you identify when you’re off key. 
You ll have better applications. Faster and cheaper. 
Because risC allows debugging two ways: under its own 
source code debugger, DBG, and under Microsoft's 
CodeView. To bring down your development time and 
costs even more, risC interfaces with a large variety of 
existing .OB] library routines. 

It’s easy to take with you. 
Wp Unlike Assembler, risC creates portable programs. 
“~~ So you can easily port your applications to other 

TO fll? carrent and future machine architectures. 






Y, — risC is a sophisticated programming tool. 
Ly, a risC has compiler options allowing you to inter- 
bias face with many different C and Pascal compilers 


and with different 8086 models— ‘NEAR’ ‘FAR? and ‘INTERRUPT: So if 
you re a serious programmer, you'll find risC is a serious programming tool. 
It's just easier. 


Microsoft and CodeView are registered trademarks of Microsoft Corporation. 


Order today. And play Assembler in the key of risC. 
Only $79.95, with a 30-day, money-back guarantee. In CA add 6% sales tax. 


To order risC, just call IMSI at (415) 454-7101, or call toll-free, 1-800-222-4723. (In CA call 
1-800-562-4723). If you prefer, return this coupon with your credit card #, or a check for $79.95 to 
IMSI, 1299 4th Street, San Rafael, CA 94901. Please add $3.00 shipping and handling. 
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UNIX isa trademark / 
of AT & T Bell Laboratories. 
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20-7, Masago 5-chome, Chiba-shi, Chiba 260, Japan 


TEL (0472)79-2671 TLX 3722484 SORDC J FAX (0472)77-6696 
New York: (212)759-0140 


w" Hire a Pro for 
Your New Turbo 4.0 


urn on the power of Turbo PROFESSIONAL 4.0, a library of more 
than 300 state-of-the-art routines optimized for Turbo Pascal 4.0. 
You'll have professional quality programs finished faster and easier. 


Turbo PROFESSIONAL 4.0 includes complete source code, 
comprehensive documentation and demo programs that 
are powerful and useful. The routines include: 











¢ Pop-up resident routines 

¢ BCD arithmetic 

¢ Virtual windows and menus 

e EMS and extended memory access 
e Long strings, large arrays, macros, 
and much more. 


Turbo PROFESSIONAL is only $99. 


Call toll free for credit card orders. 


1-800-538-8157 extension 830 
1-800-672-3470 extension 830 in CA 













Satisfaction Guaranteed or your money back within 30 days. 









For other information call 408-438-8608, 
9 AM to 5 PM PST. Shipping & taxes 
prepaid for US and Canadian customers, 
others please add $6 per item. 


3109 Scotts Valley Dr., Suite 122 Scotts Valley, CA 95066 


Turbo Pascal 4.0 is required. Registered 
owners of Turbo Professional by Sunny 






Hill Software may upgrade for $30. 





Include your serial number. 






TurboPower Software 
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that as I watch the OS/2 story unfold, I do 
begin to wonder: if Unix is ever made 
stable enough to be put in ROM, so that 
you don’t need a guru to maintain the sys- 
tem, there’s less and less reason why it 
won’t catch on. I think of little that OS/2 
promises that you can’t do with Unix; 
and now that American Management Sys- 
tems has actually developed the long- 
mythical user-friendly Unix shell, who 
knows? 

However, Unix isn’t going anywhere 
without a major backer. The obvious 
major backer is AT&T, a company with 
deep pockets, brilliant engineers and de- 
signers, and a monopolist’s attitude to- 
ward marketing. Think how different the 
world would have been if, a few years 
ago, AT&T had bought Apple Computer 
for its marketing savvy. 

At one meeting, someone wryly ob- 
served that if AT&T would copy-protect 
System V Unix, within 6 months it would 
be so widespread that nothing would be 
able to stop it. 

Actually, I suppose the most probable 
outcome is that a year after OS/2 comes 
out, there will be as many OS/2 users as 
Unix users, after which both will con- 
tinue in parallel and without actually 
competing, Unix growing slowly, and 
OS/2 charging ahead; but while that’s the 
most probable event, it’s by no means in- 
evitable. After all, the main objection to 
Unix was that it’s too big and too slow— 
and that applies just as strongly to OS/2. 

The main excitement at Hackers 3.0 
was hypertext. Hypertext is an idea that 
Ted Nelson expressed many years ago in, 
among other places, his book Computer 
Lib: You Can and Must Understand Com- 
puters Now!: the idea that document stor- 
age needn’t be linear, that you can and 
should be able to jump from one relevant 
idea to another by ideas and relevance; 
and that small computers can store ideas 
in ways that make that easy. 

The implementation of hypertext is 
under the control of Project Xanadu, with 
most of the work being done by Roger 
Gregory in his spare time. This project is 
very probably the library system of the 
future; the only thing stopping its com- 
pletion is money. If you’ve got a spare 10 
bucks, there are an awful lot worse things 
you can do than send the money to Project 
Xanadu (Xanadu Corp., 2438 Newhall 
St., San Jose, CA 95128). 

Meanwhile, the closest thing to hyper- 
text is HyperCard for the Macintosh. 
Since everyone else has already written 
about HyperCard, I don’t have to. Inter- 
estingly, Apple, the company that seems 
so quick to complain about “look and 
feel,” had a presentation about Hyper- 
Card in which, oddly enough, Ted Nel- 
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~ What you see above isn’t the late-night vision of 
an overworked design engineer. 

Rather, it’s blood—ready to be computer assayed 
at the touch of a button in a hospital operating room— 
on a new blood gas analyzer that works twice as fast as 
ever before. All to save time, money, error—and lives. 

This breakthrough for anesthesiologists was 
created by NOVA Biomedical. And made possible by 
AVOCET, acclaimed as the best source for professional- 
quality assemblers, simulator/debuggers and cross- 
compilers for microprocessor and microcontroller 
software development. 

Let Avocet turn your PC or VAX into a 
fast, powerful, integrated development system 
in 48 hours, even overnight. 

Avocet can help you turn more good ideas into 
more real products in less time. 

Just call us now and we'll get you up and running 
with what EDN calls “the most flexible, easy-to-use, 
high-speed development tools”— everything you need 
to turn your computer into a sophisticated personal 
development system. 

All at a modest price. From a single source. 
Backed by the reassurance of a technical hotline. So 
friendly, knowledgeable, immediate-response support 
is always as close as your phone. 

Start with the industry standard: 
Avocet AVMAC™ Assemblers. 

The latest AVMAC Version 2.0 offers you lightning- 
fast assembly. Plus, enhanced compatibility with Intel, 
Hitachi, Motorola & other chipmakers. Each AVMAC 
package comes complete with our AVLINK™ linker, 
AVLIB™ librarian, AVREF™ cross-reference generator 
and 200+ pg. User's Guide—all the tools youll want 
and need. 


SOME PEOPLE ASK LIFE & DEATH | 
QUESTIONS WITH OUR MICROPROCESSOR 
DEVELOPMENT TOOLS. 


Multiply your productivity 
with NEW Avocet C” 
Introducing Avocet C—professional-quality opti- 
mizing cross compilers for the Z80, 64180, 8096, 8051 
and more. 

Avocet C gives you quick compilation and com- 
pact, fast-running object code. And yes, it supports the 
full C language, including many ANSI extensions. 

Of course, Avocet C is also compatible with our 
AVMAC assemblers. So you can drop into assembly 
language when you need to work magic at the bits-and- 
bytes level. 

Test with the best: 
AVSIM™ Simulator/Debuggers. 

NOVA” Biomedical design engineers rate AVSIM 
“Number One’ for checking oe ey 
and reliably. 

AVSIM test target wP/uC code right on your PC, 
with no special hardware. It can't be crashed by pro- 
gram bugs. And the full-screen display gives you 
instant visual access to the entire CPU: flags, registers, 
memory, I/O ports and on-chip peripherals. Highly- 
rated by EDN, “only AVSIM is sophisticated enough to 
let you set unlimited breakpoints and traps.” 








AVOCET 


SYSTEMS, INC® 





microgram of blood 








Try before you buy. 

Order your AVMAC assembler and AVSIM 
simulator/debugger today and we'll include a special 
demo kit for both. Try the demo for 30 days. If youre not 
satisfied for any reason, return unopened products for 
a full refund, less the $35 demo/documentation kit 
which is yours to keep. 

Avocet Systems. With our development tools, the 
diagnosis for your project is a smooth finish—on time 
and on budget. 


Avocet Systems, Inc., 120 Union Street 

PO. Box 490AM, Rockport, Maine 04856 
*Outside U.S. and in ME, call (207) 236-9055 
TLX: 467210 AVOCET CI FAX: (207) 236-6713 


Avocet delivers all the tools you need in 48 hours or less. 
Ask about our NEW Cross-Compilers, our AVPROM™ and 

AVPAL™ programmers, our 805] in-circuit emulator, devel- 
opment boards, the AVPAS 51™ cross-compiler—and 

AVKIT,™ the total Unix toolbox for DOS, including the 

incomparable VI editor. 

© 1987 Avocet Systems, Inc. All rights reserved. VAX is a trademark of DEC. 


Unix is a trademark of AT&T. Xenix is a trademark of Microsoft, 
CP/M is a trademark of Digital Research. 


THE SOURCE FOR QUALITY PERSONAL uP DEVELOPMENT TOOLS 
Circle 304 on Reader Service Card for inquiries in the U.S. and Canada. (Outside North America: 305) 
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son’s name never appeared (although the 
Apple spokeswoman who gave the pre- 
sentation said that would be fixed Real 
Soon Now). 

HyperCard really is a neat hack, a 
software breakthrough that deserves its 
popularity. 


Fire Power 

By far the most popular game at Hackers 
3.0 was Fire Power, a new Amiga game 
from Microlllusion. This is a joystick- 
controlled arcade-type game involving 
tanks. It can be played solitaire against 


“Developing my application in C would have taken 6 months to a year, but in Actor it took 2 
—Brian Fenske, Boeing Commercial Airplane Company 





months. ” 


Oo 


or not 
to C...” 
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the computer, ona split screen with a live 
opponent, or through a modem against a 
live opponent. 

The graphics are stunning. There are 
still a few bugs on interface control. 
When you blow up buildings—which you 
do often—they collapse to rubble. No 
matter how careful you are at driving 
your tank, you can get it stuck; some- 
times stuck so that it’s impossible to re- 
trieve. There’s no game command to re- 
lease you. You have to restart the game. 

The map is complex, the action is fast, 
and everyone liked the game. It was fasci- 





Actually, you don’t have to make the 
choice. Once C was ideal for all PC pro- 
gramming. But it has been complicated by 
windowing and graphical interfaces. Now 
windows development with C is difficult, 
time-consuming and error-prone. You 
need a new language that simplifies win- 
dows programming. Introducing Actor® 


nating to watch two pacifists yelling like 


‘savages as they blew each other’s build- 


ings away. 

At Hackers 3.0 I played Fire Power 
awhile, after which someone asked me if 
I had reconsidered my opinion of the 
Amiga’s multitasking operating system. 
It seemed a fair remark. However, when I 
got home and loaded my own copy of Fire 
Power, I managed to get a system crash 
and guru meditation (Commodore’s mis- 
erable excuse for humor in error mes- 
sages) within 5 minutes. 

Since that time, I’ve seen the guru sev- 
eral times. The game will be going along 
fine, when two of the automated helicop- 
ters will somehow stick together, or one 
of the tanks gets blocked in a strange way; 
then the screen goes blank, and out 
comes the guru. 

I don’t know if I have a broken copy of 
the game; at Hackers 3.0 the game was 
played all weekend, and if there was ever 
a crash, I didn’t see it. 

Even with the crashes, this is one of the 
best arcade games I’ve ever played. I sure 
like blowing up my friends. 


Ancient Art of War at Sea 


Actor is the first interactive object-oriented language made for commercial development. 
Its powerful browsers, inspectors and debuggers give you more insight into a windowing 
environment than C ever will. But your C work is not lost. C libraries can be linked to Actor. 
Plus, its procedural syntax is easy for C programmers to learn. 


I mentioned this one before, but it’s just 
too good to pass off with one line. 

Broderbund named this to be reminis- 
cent of their Ancient Art of War, but, in 
fact, it’s not about ancient times: it’s the 
age of fighting sail, and about the best 
game of that period I have ever seen. 
There are some limits I wish it didn’t 
have—for example, fleets can have at 
most three ships in them, so you can’t 
really play out Trafalgar—but for sheer 
realism, this beats the competition all 
hollow. 

There’s a strategic level, in which you 
give long-range orders to little artificial 
symbols; and a combat level, in which 
really neat graphic representations of 
sailing ships “‘tack”’ and “‘wear ship” and 
generally react the way you’d expect. 

There are six different opponents, 
from a crazy Viking who makes no plans 
at all, to Lord Nelson who will probably 
beat you every time. In addition to the 10 
or so preset scenarios, there’s a game- 
building kit that lets you set up your own 
maps, allocate fleets to yourself and your 
enemies, and choose your opponent. 

I do wish they’d work on the user inter- 
face, and there’s one serious bug involv- 
ing captured ships—if you capture an 
enemy and there’s another enemy fleet 
close behind, the next fight will be be- 
tween your crippled prize and the new 
enemy. They’ll win, after which your 
next fight will be against their newly re- 
captured ship, and so on, until you wish 
you could scuttle the darned thing and get 

continued 





Actor comes with windowing classes built in. Customize Actor’s classes to create stand- 
alone windowing applications. And objects give you another layer of independence for a 
smooth transition to OS/2 and Presentation Manager. It’s the quickest and easiest way to write 
a windowing program. 








“You can write Windows programs much faster with Actor than with C or assembly language.” 
—PC Magazine, June 9, 1987 
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teractive OOL available. 
mental garbage collecto 








Actor $495 ¢ Academic price $99 * Academic site license $99 ¢ Manuals for site 
license $35 ¢ New! Language Extension $99 ¢ Shipping $5 US, $25 Int’l 


The Whitewater Group 
Technology Innovation Center 
906 University Place, Evanston, Illinois 60201 
(312) 491-2370 


Actor is a registered trademark of The Whitewater Group, Inc. 
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AutoSketch" 


A Resource to Draw Upon 


—. T o get any job done, you need the right tools. Ideally, they 
should be extensions of your talents, freeing you to do 
acti what you do best. And speed, precision, flexibility, and 
> : consistency are always top priorities, no matter whatthe job. 
. If communicating with drawings is part of your job, 
_ AutoSketch should be one of your resources. 
aa AutoSketch from Autodesk, the developers of 
AutoCAD? is the precision drawing tool for professional 
use. It’s fast, powerful, and simple to learn. The price is 
_. , . right, too. 
With AutoSketch and your personal computer, you'll enter the world of computer-aided 
drawing with ease. You may never have designed with a PC before, and you may think it’s 
bound to be complicated and time-consuming. Surprise! With AutoSketch, you'll probably 
be up and running in about an hour. 
Despite its ease of use, AutoSketch is a 
full-function, object-oriented CAD program. 
Pull-down menus and dialog boxes 
help you each step of the way. 
With a click of the mouse, you can 
draw, then copy, mirror, or move 
objects, even create symbol libraries. 
AutoSketch automatically updates — 
measurements whenever you stretch, _ : — 
scale, or rotate dimensioned objects. y 
It even keeps track of everything you 
do, so that you can delete and restore 
parts of your drawing as easily as you 
change your mind, using successive ~~ 
undo or redo commands. 


We know you'll be impressed with the professional results. So will your 
clients and colleagues. 


AutoSketch runs on the IBM PC/XT/AT and 
compatible systems with a minimum of 512K RAM 
and either color or monochrome display. The y 
standard version is yours for just $79.95. If your PC ¥ 
has an 8087 or 80287 math coprocessor, this 
version operates about three times faster. The 

-speed-enhanced version for $99.95, requiring — 

| pro three times fasterstill. —_/ 
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Integrand’s new Chassis/System 1s not another 
IBM mechanical and electrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support all at prices 
competitive with imports. Why settle for less? 


Rack & Desk 


PC/AT Chassis 





Rack & Desk Models 


Accepts PC, XT, AT Motherboards and 
Passive Backplanes 


Doesn't Look Like IBM 
Rugged, Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC 


204 Watt Supply, UL Recognized 


145W & 85W also available 
Reasonably Priced 





Call or write for descriptive brochure and prices: 


8620 Roosevelt Ave. « Visalia, CA 93291 
209/651-1203 
TELEX 5106012830 (INTEGRAND UD) 
EZLINK 62926572 
We accept BankAmericard/VISA and MasterCard 


IBM, PC, XT, AT trademarks of International Business Machines. 
Drives and computer boards not included. 
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Ancient Art of War at Sea .. $44.95 
Broderbund Software 

17 Paul Dr. 

San Rafael, CA 94903 

(415) 492-3200 

Inquiry 934. 


Microlllusion 

17408 Chatsworth St. 
Granada Hills, CA 91344 
(818) 360-3715 

(800) 522-2041 














Inquiry 935. 

Microsoft Bookshelf............ $295 
Microsoft Word 4.0 ............ $450 
QuickBASIC 4.0................. $99 
Microsoft 


16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073-9717 


the whole thing over with. 
Forget the bugs, though. You'll love 
this game. Recommended. 


Winding Down 

I’m out of space, and I haven’t talked 
about half the stuff here. There’s Electro- 
home’s new 19-inch multiple-sync moni- 
tor that will handle everything from PGA 
to CGA and comes with an optional box 
that will let you connect it to cable to be 
your television set. This thing is great. 
Next month, I’ll try to do it justice. 

I also have received Office Publisher, a 
new desktop-publishing package that’s 
really simple to use. I’m no expert on 
desktop publishing, but I like this pack- 
age. The documents actually explain how 
to do things. 

There are new video boards from Or- 
chid and Zenith. Both support a wide va- 
riety of video outputs, from CGA to 
VGA, and thus are designed to work with 
multiple-sync monitors like the Electro- 
home. I find EGA color good enough— 
text on the EGA is crisp and readable— 
but PGA is even better. 

EGA is the business standard now (al- 
though there are probably more mono- 
chrome monitors in the business world), 
but it will be a short-lived standard, 
largely because of some technical design 
flaws in the EGA chip set (and besides, 
EGA doesn’t have square pixels). If I 
were buying a monitor, I wouldn’t even 
consider one that didn’t support multi- 
ple-sync frequencies. 

The Atari Mega ST is a 4-megabyte 
machine with more bang for the buck 


Items Discussed 









(206) 882-8080 
(800) 426-9400 
Inquiry 936. 


OSA Wrile. ... 2.45... $199 
Symantec 

10201 Torre Ave. 

Cupertino, CA 95014 

(408) 253-9600 

Inquiry 937. 


The Word Plus .................. $150 
Oasis Systems 

2765 Reynard Ave. 

San Diego, CA 92103 

(619) 453-5711 

Inquiry 938. 


than anything I’ve seen. More and more, 
I am beginning to believe that the Atari 
ST really is the machine for the rest of us: 
it’s fast, reliable, inexpensive, and get- 
ting a lot of software. In Europe, the 
Atari is considered a serious business 
machine. I don’t see why it can’t be here. 

The book of the month is John Dos 
Passos’ Midcentury. I picked up a copy in 
a library sale, so the edition I have is long 
out of print, but I’m sure there are still 
some around. 

There are three computer books of the 
month. Two of them are by Dan Shafer: 
Turbo Prolog Primer and Advanced 
Turbo Prolog Programming, both pub- 
lished in 1987 by Howard W. Sams. The 
other book is by Khin Maung Yin, Using 
Turbo Prolog (Que Books, 1987). You'll 
want them: all. If I had to pick one single 
recommendation for people who want to 
try to keep up with the computer revolu- 
tion, I’d say, ““Get and learn Turbo Pro- 
log.”’ Declarative languages like Prolog 
will be the wave of the future. 

All in all, a good month. Now, if you’ll 
excuse me, I’ll get back to Fire Power. 
Who cares about the silly guru? @ 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-ad- 
dressed, stamped envelope to Jerry Pour- 
nelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put 
your address on the letter as well as on 
the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a person- 
al reply. You can also contact him on BIX 
as “‘jerryp.” 





UNLEASH YOUR 80386! 


Your 80386-based PC runs at least 
twice as fast as your old AT. This is good, 
but not great. The products described 
below will unleash the true potential of 
your 80386, giving you 4 to 16 times the 
power of your old AT. These new Micro- 
Way products include a family of 80386 
native code compilers and the mW 1167 
numeric coprocessor. 

Examples of the increases in capacity 
and performance include: 
e Programs compiled with MicroWay 


NDP Fortran-386 execute 2 to 8 times 
faster than those compiled with existing 
16-bit Fortrans. NDP Fortran-386 can 
also address up to 4 gigabytes of 
memory instead of the standard 640 
kbytes. MicroWay’s NDP compilers 
and the programs they generate run on 
MS-DOS or Unix V. 

e NDP Fortran-386 generates code for 
the 80287, 80387 or MicroWay’s 
mW1167. The mW1167 has a floating 
point throughput exceeding 2.5 mega- 


mW1167 Numeric 
Coprocessor 





MicroWay 80386 Compilers 


NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 and mW1 167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro- 
grams written with Microsoft C or Fortran and 
R/M Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

An example of the benefit of excellent code isa 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 

NDP FORTRAN-386™ 
NDP C-386". 00.0... . ccc cece eee $595 





Circle 182 on Reader Service Card 





MicroWay Numerics 


The mW1167"™ is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a 121 pin “Weitek” socket 
that is actually a super set of the 80387. This soc- 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000 and MicroWay Number Smasher 
386 (Jan. 88). It combines the 64-bit Weitek 
1163/64 floating point multiplier/adder with a 
Weitek/Intel designed “glue chip”. The 
mW1167™ runs at 3.6 MegaWhetstones (com- 
piled with NDP Fortran-386) which is a factor of 
16 faster than an AT and 3 to 5 times faster than 
SN COSGl fiees Sicnreewendeandenasens $1495 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Monoputer comes with 


‘either the 20 MHz T800 or the T414 (a T800 


without the NDP) and includes 2 megabytes of 
processor memory. Four or more Transputers 
can be easily linked together to form a Quad- 
puter. A single T800 is comparable in speed with 
an mW1167-equipped 80386. The compilers to 
drive one or more Monoputers include Occam, 
C, Fortran, Pascal and Prolog. 


Monoputer T414-20' .............. $1495 
Monoputer T800-20' .............. $1995 
Biputer™ T800/T4142.............. $4995 
Quadputer™ T414-202 ............. $6995 
‘Includes Occam  2Includes TDS 

80287 ACCELERATORS 

DPETTUMDIONG oii sais bss ad bwes veences $450 
DOT TUIDO1 2 occ cndeesas decasecens $550 
287TurboPlus-12 ..........e.eeeeeee $629 


flops, which is 4 to 5 times the through- 
put of an 80387 and is comparable to 
the speed achieved by the VAX 8600. 
Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 


617-746-7341 


MicroWay* 
80386 Support 


80386 Multi-User Solutions 


AT8™ - This intelligent serial controller is designed 
to handle 8 users (16 with two boards) in a Xenix 
or Unix environment with as little as 3% degrada- 
tion in speed. It has been tested and approved by 
Compag, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
systems 


MicroPort Unix 5.3 is a port of the new Unix 5.3 
to the 80386. MicroWay NDP-386 compilers 
currently run on this version of UNIX. 

MicroPort Unix 5.3 ............. from $399 


PC-MOS-386™ is an 80386 operating environ 
ment that turns an AT with an AT8 into an MS- 
DOS multi-user system. The system makes it 
possible to run applications such as Lotus 1-2-3 
on terminals. The operating system also has a 
Phar Lap compatibility mode that runs programs 
developed with the Phar Lap versions of Micro- 
Way’s compilers ........00eeeees from $199 


Phar Lap™ created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/loader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NDP Compilers. 


Phar Lap Tools............0eceeceees $399 
MATH COPROCESSORS 

80387-16 16 MHZ.............00008: $495 
80287-10 10 MHz.................:- $349 
80287-8 8 MHZ ............ 0c cece eee $259 
80287-6 6 MHZ .............00 ee eeee $179 
8087-2 8 MHZ ...........c cece ee eees $154 
S0875 MHZ oss idsscctewswedan seven $99 


The World Leader in PC Numerics 


P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
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GRAFLIB 175 +169 
GRAFMATIC/PLOTMATIC 135 119 
MATHPAC 495 445 
NO LIMIT 129-115 
SSP/PC 350 269 
TEKMAR GRAPHICS LIB. NEW 195 165 

GRAPHICS 
ADVANTAGE GRAPHICS (C) 250 225 
ESSENTIAL GRAPHICS 250 185 
GRAPHIC 350 279 
GSS GRAPHIC DEV. TOOLKIT 495 375 
HALO 300 =. 205 
HALO (5 MICROSOFT LANG.) 595 389 
METAWINDOW 195 159 
METAWINDOW PLUS 275 +229 
TURBOWINDOW/C 95 79 
TURBO HALO (FOR TURBO C) 100 79 

LINT 

PC-LINT 139 99 
PRE-C 295 155 

] MODULA-2 
f FARBWARE MODULA-2 90 79 

P Y LOGITECH MODULA-2 
\ COMPILER PACK 99 79 
DEVELOPMENT SYSTEM 249 CALL 
Sco | | Meg TOOLKIT 169 139 
XENIX| [Bas]. - WINDOW PACKAGE 49 39 
ROM PACKAGE AND CROSS 

RUNTIME DEBUGGER 299 239 
REPERTOIRE 89 75 


OPERATINGSYSTEMS 


Programmer’s Paradise Gives You Superb Selection, 


° ° MICROPORT: 
Personal Service and Unbeatable Prices! 286 DOS MERGE Mg 129 
Ue ° SYSTEM V/AT (COMPLETE) 549 475 
RUNTIME PACKAGE 199 169 
Welcome to Paradise. The microcomputer software source that caters to your programming needs. SOFTWARE DEV. PACKAGE 249-209 
Di TEXT PREPARATION PACKAGE 199 169 
iscover the Many Advantages of Paradise... UNLIMITED LICENSE KIT 249 209 
; ; SCO: 
e Lowest price guaranteed e Huge inventory, immediate shipment ® Special orders Su “vee cae 
e Latest versions ® Knowledgeable sales staff OPERATING SYSTEM 595 499 


TEXT PROCESSING PACKAGE — 195 145 


© 30-day money-back guarantee* 
= ; = XENIX FOR PS/2 50,60,80 NEW CALL CALL 





Corporate Tal We'll Wiehe a Any “OPERATING SYSTEM TOOLBOX 99 79 
a d benenits- . ‘ ° 
discounts an Nationally Advertised Price. PENK os e979 


WENDIN-DOS APPLICATION KIT — 99 79 
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LIST OURS LIST OURS LIST OURS 
386 SOFTWARE C LIBRARIES DEBUGGERS NRCG AE PiCeA 5 
ADVANTAGE 386 C 895 799 BASIC_C 175-129 ADVANCED TRACE-86 175115 Geen enor aa re 
ADVANTAGE 386 PASCAL 895 799 BLACKSTAR FUNCTIONS 99 79 BREAKOUT 125 89 PASCAL-2 350 329 
MICROPORT DOS/MERGE 395-345 C ASYNCH MANAGER 175-135 C-SPRITE 175 «119 PROFESS 
RICCO CORT reac : ESSIONAL PASCAL 595 CALL 
C-FOOD SMORGASBORD 150 95 PERISCOPE | 345 279 TURBO PASCAL NEWV. 4.0 100 65 

V/386 (COMPLETE) SPECIAL 799 679 W/SOURCE CODE 300 179 PERISCOPE II 175 ~—-:139 TURBO PASCAL DEV. LIB NEW 395 259 
MicROsO8? WINDOWS/386 ae Pres SG eS PRE-C) SPECIAL 495 CALL PERISCOPE II-X 145 105 aa 

. LUS/5.0 129 99 PERISCOPE III 8 MHZ 5 “Ty DA gC’ ‘e 
PHARLAP 386|ASM/LINK 495 419 C UTILITY LIBRARY 185 119 PERISCOPE III 10 MHZ 1098 499 ; ie icici heii 9 
PHARLAP 386 DEBUG 195 155 C-XPERT 295 249 PFIX 86 PLUS 395 209 DOS/BIOS & MOUSE TOOLS : a 
SCO XENIX SYS V 386 (COMPLETE) 1495 1195 ESSENTIAL COMMUNICATIONS 185 119 SOFTPROBE II/TX 750 715 FLASH-UP 89 79 
VM/386 SPECIAL, NEW 195119 COMMUNICATIONS PLUS 250 189 T-DEBUG PLUS 60 49 FLASH-UP TOOLBOX 49 45 
X-AM 595 535 GREENLEAF CSAMPLER SPECIAL 95 69 XVIEW86 60 49 INSIDE TRACK 65 55 
a GREENLEAF COMM LIBRARY 185 125 MACH 2 75 59 
APL*PLUS/PC 595 429 MULTLC ree 149138 BACKLIT 10989 Eee eee AE ee 
POCKET APL 95 79 PFORCE 295 209 BOOKMARK 100 79 a onEe re a 
SCREEN ACE 195 165 RESIDENT C W/SOURCE 198 149 COMMAND PLUS 80 69 ( 

: SCIENCE AND ENGIN. TOOLS 75 69 
THE HAMMER 195 119 DISK OPTIMIZER 60 55 SCREEN SCULPTOR 
ARTIFICIAL INTELLIGENCE TIMESLICER 295 265 FASTBACK 175-129 SYSTEM BUILDER a, 2 
ACTIVE PROLOG TUTOR 65 55 W/SOURCE CODE 1000 = 895 FANSI CONSOLE NEW 75 69 IMPE a ee 
ARITY STANDARD PROLOG 95 79 TURBO C TOOLS 129 99 FETCH NEW 55 49 ant 6 ie 
LPA PROLOG PRO COMPILER 895 759 WKS LIBRARY NEW 89 79 FAST FORWARD 70 59 ee aoe 
a FEarOG a INTERPRETER 395 339 INTELLIGENT BACKUP 150 135 
250 155 COBOL MACE UTILITIES 
PC SCHEME 95 85 COBOLSPII 395 329 NORTON COMMANDER 78 5 FEATURED PRODUCTS 
SMALLTALK/V NEWV. 2.0 99 79 E-Z PAGE NEW 295 259 NORTON UTILITIES 100 59 E-Z PAGE — Page formatter and forms generator 
STAR SAPPHIRE LISP 495 445 MICRO FOCUS PRODUCTS CALL CALL ADVANCED NORTON UTILITIES 150 99 for COBOL developers. E-Z Page automatically 
TURBO PROLOG 100 65 MICROSOFT COBOL 700 439 PDISK formats pages for the printer from within your 
145 99 pag P y 

TURBO PROLOG TOOLBOX 100 65 MICROSOFT SORT 195 129 Q-DOS II 70 59 COBOL program, and makes customizing forms 
VP EXPERT 100 89 ee SORT ie 99 TASKVIEW 80 55 se with powerful page painting software. Supports 
ASSEMBLERS/LINKERS REALIA COBOL 908 183 EDITORS Lists $295 ee Special Price: $259 
ADVANTAGE DISASM. SPECIAL 295 249 W/REALMENU 1145 899 BRIEF 195 CALL ESS] 
ADVANTAGE LINK NEW 395 359  RM/COBOL 950 759 W/DBRIEF 275 CALL | Ae ee ca 
ASMLIB 149 125 = RM/COBOL-85 1250 999 | CVUE W/SOURCE CODE 250 199 | Wen eee 
DR ASSEMBLER + TOOLS 200 =179 RM/SCREENS 395 315 EDIX 195 155 Turbo Pascal (4.0). Includes pop-up resident 
EZ_ASM 70 65  SCREENIO 400 379 EMACS 995 265. outings, BUD Botametig; Warne wcor. ae 
MS MASM REBATE 150 95 SCREENPLAY 175 129 EPSILON 195 149] ee ee a ne 
PASM86 195 109 FIRSTIME (C) I a ee 
PLINK86PLUS 495 275 recovery. omp ete source code Is included. 

RELMS CROSS ASSEMBLERS cat. caLL | MACINTOSH PRODUCTS | wisvi ‘7. 6 | eee ue 
ae CROSS ASSEMBLERS = CALL CALL APL*PLUS/MAC 395 299 PC/EDT 250 229 XQL— Softcraft’s newest product is an extension to 
IBLE COMPUTER 80286 100 89 MS BASIC COMPILER 195 139 PC/VI 149 109 Btrieve that provides relational database functions 

BASIC MS BASIC INTERPRETER 99 69 Pi EDITOR SPECIAL, NEW 195 149 for your application. XQL features include data 
rape we ™ CONSULAIR MAC C (MAC II) 600 509 EMOTE 195 109 manip wlan on, definition, ant aa control languages, 
DBASE MAC / 195 145 access to the system catalog, file security stored in 
OT SEP 99 89 MS FORTRAN COMPILER oe CALL VEDIT PLUS 185 129 the system catalog, automatic query optimization, 
ee Tea 89 79 LIGHTSPEED C 175 XTC 99 79 end-user queries through simple menus, access from 
oe CK 2 LIGHTSPEED PASCAL 125 C, a ae Pascal, commit and rollback ‘ 
MAC CJR. 80 FILE MANAGEMENT commands for transaction recovery, and full LA 
Me Re ee REBATE 99 MAC PROLOG 395 ein 245 185 ee my major networks. ce : 
QUICK-TOOLS 130 109 | conan ds ce REPORT OPTION ee e ee 
QUICKPAK 69 59 io pone 350 BTRIEVE/N 505 455 SMALLTALK/V NEW V. 2.0 —New version is a 
SCREEN SCULPTOR 125 95 ye oe 2 a oe XTRIEVE/N 505 455 high-performance, production quality object-oriented 
STAY-RES 69 55 REO PASCAL — REPORT OPTION/N 345 269 Programing environment. Includes: _ 
TURBO BASIC ae NUMERICAL METHODS TOOLBOX 100 C-TREE 395 315 vanced nee! tte lace ea ine windows 
100 65 NRTA AGE TOOLBOX R-TREE 295 239 pop-up menus and optional mouse. : 
DATABASE TOOLBOX 100 65 100 C_TREE/R-TREE BUNDLE 650 5 *A set of tools for organizing and browsing the 
EDITOR TOOLBOX 100 665s LZ ee DBC Ill 230 169 Py bppebouaien ee ' 

ELECOM TOOLBOX 100 65 . nincremental program development capability. 
ee CLIPPER 695 399 ist: pecial Price: $79 
ADVANTAGE C++ 495 479 DBASE III PLUS 695 429 INFORMIX ESQL/C 508 CALL 
PFORCE++ 395 209 DBASE TOOLS FOR C 80 65 INFORM T-DE 

IX 4GL 995 CALL BUG PLUS 60 49 
DBASE GRAPHICS FOR C 80 65 INFORMIX SQL 795 CALL TURBO ADVANTAGE 50 45 
C COMPILERS DBRIEF 95 85 PHACT MANAGER 949 219 TURBO ADVANTAGE COMPLEX 90 79 
AZTEC C-COMMERCIAL 499 CALL DBC III 250 ~=-169 XQL SPECIAL, NEW 795 599 TURBO ADVANTAGE DISPLAY 70 65 
AZTEC C-DEVELOPERS 299 CALL DBUG III 195 179 TURBO. ASM ; 99 69 
C86PLUS 497 375 DBXL 139 99 FORTRAN COMPILERS TURBO ASYNCH PLUS 129 99 
HIGH C 595 CALL DBPOWERPAK III 100 89 DITIGAL RESEARCH FORTRAN77. 350 ~—-319 TURBO EXTENDER 85 65 
LATTICE C 500 265 DB/RA 200 179 LAHEY FORTRAN 477 CALL TURBO HALO 129 99 
W/SOURCE 900 495 DB FIND 99 89 LAHEY PERSONAL FORTRAN 77 95 89 TURBO MAGIC 99 89 
MICROSOFT C 450 269 DFLOW 149-125 TU 
MICROSOFT FORTRAN 450 269 RBO OPTIMIZER 75 65 
QUICK C REBATE 99 65 DOCUMENTOR 295 249 RM/FORTRAN 595 479 TURBO POWER TOOLS PLUS 129 99 
TURBO C 100 65 FOXBASE PLUS 395 339 WATFOR FORTRAN 375-335 TURBO POWER UTILITIES 95 79 
eats, . GENIFER 395 299 TURBO PROFESSIONAL 4.0 NEW 99 79 
Cae HI-SCREEN XL 149 119 FORTRANUTILITIES/LIBRARIES TURBO WINDOW/PASCAL 95 79 
- 298 ~=-.219 QUICKCODE III PLUS 295 239 AUTOMATED PROGRAMMER NEW 995 895 UNIVERSAL GRAPHICS LIBRARY 150-119 
INSTANT C 495 369 QUICKSILVER 599 499 DIAGRAM’ER/DOCUMENT’ER 129 115 
INSTANT C/16M NEW 895 CALL SILVERCOMM LIBRARY 150 139 DIFF-E-Q SCREEN DIS WIN 1S 
auc M 495 445 SCREEN DISPLAY/WINDOWS 
120 79 TOM RETTIG’S LIBRARY 100 85 FORTLIB 125 109 C POWE 5 
RUN/C PROFESSIONAL 250 = 155 R&R . 109 49 FORTRAN ADDENDA 165 139 c SCAPE ee 99 263 
7 I 3 / 5) 
UI PROGRAMMER 295 249 FORTRAN ADDENDUM 95 85 CURSES W/SOURCE CODE 250 169 








LIST OURS LIST OURS 
GREENLEAF DATA WINDOWS 225 155 EXEC 9 «79 
W/SOURCE CODE 395 269  LIGHTTOOLSFORDATALIGHTC 100 79 
JYACC FORMAKER 495 449 PASCAL TOOLS/TOOLS 2 175 135 
JYACC JAM 750 679 + TURBO ASYNCH PLUS 129 99 
MICROSOFT WINDOWS 99 65 TURBOC TOOLS 129 99 
MS WINDOWS DEVELOPMENT KIT 500 309 TURBO POWER TOOLS PLUS 129 99 
PANEL 295 215 VIEWMANAGER (C/PASCAL) 275° «199 
PANEL PLUS 495 395 - 
PANEL/QC (QUICK C) 129 95 
PANEL/TC (TURBO C) 129-95 
QUICKSCREEN 195 175 
SCREEN ACE 195 159 
SCREENSTAR W/SOURCE 198 155 
VIEW MANAGER 275 ~—«199 
VITAMIN C 225 159 
wnG SCREEN 99 «#8679)«S 
WS FORC 195 149 «| 
WINDOWS FOR DATA 295 235 | cM INCOLOR CARD SQ te 
ae 0 | Grprmeo 
y =] a 1 y ee 
TRANSLATORS «1405 | 
BAS_C (ECONOMY) 199 1eg | VEGA DELUXE a0 
BAS_C (COMMERCIAL) 375 319 
BAS_PAS (ECONOMY) 6. WS gabe cary 
ao ooo 33 TURBO BASIC COMPILER 10065 
BASTOC (BASICA VERSION) 795 639 Deore 1 ae 
DB2C 299 CALL 
DBX TRANSLATOR 350 299 TELECOM TOOLBOX 10065 
Tee ae 350-299 TURBO C COMPILER 100 «65 
Bu Re 325 289 TURBO PASCAL NEWV.4.0 100 65 
TURBO PASCAL DEV. LIB. NEW 395 259 
3 sane cces ee TURBO TUTOR 7 
praevia LANGU i lbs baa NUMERICAL METHODS TOOLBOX 100 65 
CARBON COPY PLUS NEW 195 139 BE a tah te 
DAN BRICKLIN’S DEMO PROGRAM. -75.—SsO59 Bees OLnex a. ee 
DAN BRICKLIN’S DEMO TUTORIAL 50 45 Coen gore ne: 
HS/FORTH 395 359 
LATTICE RPG II COMPILER 750 629 TURBO PROLOG TOOLBOX a 
MASTER FORTH 125 115 
MKS AWK 75 69  GREENLEAF 
MKS TOOLKIT 139 115  GREENLEAFCSAMPLER SPECIAL 100 _69 
NORTON GUIDES 100 65 GREENLEAF COMM LIBRARY 185 125 
PC FORTH 150 109 GREENLEAF DATA WINDOWS 225 155 
PERSONAL REXX 125 99 W/SOURCE CODE 395 289 
PL1_86 750 675  GREENLEAF FUNCTIONS 185 125 
PRO-C 399 379 
SAPIENS V8 300 269 LATTICE 
SET: SCIL 349 319 LATTICE C 500 265 
SOFTSCREEN HELP 195 149 W/SOURCE CODE 900 495 
THE WEINER SHELL 199 179 | CCROSSREFERENCEGENERATOR 50 39 
C-FOOD SMORGASBORD 150 95 
BLAISE W/SOURCE CODE 300 179 
ASYNCH MANAGER (C/PASCAL) 175 135 C-SPRITE 73 119 
C TOOLS PLUS/5.0 129 CURSES SCREEN MANAGER 125 


VM/386 


Turns your 386 PC into Many PCs, Multitask Your DOS Programs—Quickly 
and Easily. VM/386 is a control program for 386 Computers that creates 
Virtual Machines, like separate PCs, each running its own task simul- 
taneously. Virtual Machines are protected from one another. A crash in one 
will not crash the others. 


Run a different DOS, CONFIG.SYS, AUTOEXEC.BAT, memory resident 
program and application in each Virtual Machine. 


Run any DOS application and memory-resident program ihelnding EMS 
applications, without modifications. 


Recalculate a 1-2-3 spreadsheet, sort a dBASE III file and receive your 
E-mail-all at the same time. | C 


Run EGA applications perfectly in foreground and background. 
List: $195 Special Price $119 


ADVANTAGE Disassembler 


A memory-resident program, ADVANTAGE Disassembler gives program- 
mers the ability to disassemble executable files (.exe and .com files) to 
produce comprehensive, well-documented assembly language source 
code. Provides immediate feedback as you work, storing results in tables on 
disk. Final output is ready for MS assembler. Supports 8086/186/286 code 


and 8087/80287 coprocessors. LIEEDNAAT 


List $295 Special Price $249 ol Ene 


Microport System V/386 


Get multi-user, multi-tasking performance today with your 80386 PC and 
Microport’s UNIX System V Release 3, the real UNIX developed by AT&T 
and Intel and enhanced and extended by Microport. System V/386 delivers 
almost unlimited speed and power. Runs in protected epee 
mode and supports four gigabytes and an unlimited pA 2 ____ 
number of users. M | 
Complete System List $799 Special Price $679 





Terms and Policies — : 

* We honor MC, VISA, AMERICAN EXPRESS ~ 
No surcharge on. credit card or C.0.D. Prepayment by _ 
check. New York State residents add applicable sales. 


tax. Shipping and handling $3.00 per item, sent UPS | 
gous Rush service available, prevailing rates. 
« Programmer's Paradise will match any current nation- 


ally advertised price for the products listed in this ad. 
+ Prices and Policies subject to change without notice. 
* Hours 9AM EST — 7PM EST 
*Ask for details. Some. manufacturers will not allow ce 
returns once disk seals are broken. a Be 
Corporate Buyers — Call for special 
discounts and benefits! ce 


Circle 217 on Reader Service Card 





In NY: 914-332-4548 


Customer Service: 


914-332-0869 


_ International Orders: 
: 914-332-4548 
Telex: 510-601-7602 





s 1-800-445-7899 | 








LIST OURS LIST OURS 
CVUE W/SOURCE CODE 250 199 PHOENIX 
DBC Ill 250 169 C/PAC (PFORCE, PRE-C) SPECIAL 495 CALL 
DBC III/Il W/SOURCE CODE 500 359 PASM86 195 109 
DBC III PLUS 750 595 PDISK 145 99 
W/SOURCE CODE 1500 1185 PFANTASY PAC 995 599 
LMK 195 139 PFINISH 395 209 
LSE 125 99 PFIX86PLUS 395 209 
RPG Il DEVELOPER SYSTEM 1400, 1119 PFORCE 395 209 
RPG II COMPILER 750 629 PFORCE++ 395 209 
RPG II SEU 250 199 PLINK86PLUS 495 275 
RPG II SORT/MERGE 250 199 PMAKER 125 79 
RPG II SCREEN DESIGN AID 350 309 PMATE 195 109 
SECRETDISK 120 89 PRE-C 295 155 
SIDETALK 120 89 PTEL 195 109 
SSP/PC 350 269 
EXT MANAGE 120 9 POLYTRON 
t GEMENT UTILITIES 8 OLB OST - = 
LIFEBOAT oo Si; 75 
ADVANTAGE 386 C 895 799 : LL CALL 
ADVANTAGE 386 PASCAL 895 799 POLYLIBRARIAN 99 85 
ADVANTAGE C++ ; 495 479 POLYMAKE 149 125 
ADVANTAGE DISASM. — SPECIAL 295 249 POLYSHELL 149° 125 
ADVANTAGE GRAPHICS 250 225 POLYTRON C BEAUTIFIER 49 45 
ADVANTAGE LINK 395 359 POLYTRON C LIBRARY I 99 75 
ADVANTAGE MAKE 125 99 POLYXREF 219185 
ADVANTAGE VCMS 379-329 PVCS CORPORATE 395 329 
PANEL 295 215 PVCS PERSONAL 149 125 
PANEL PLUS 495 395 
QUICKSCREEN 195 17% | yw Y/ 7 
RUN/C-THE C INTERPRETER 120 79 XENIX/ UNIX PRODUCTS 
RUN/C PROFESSIONAL 250 155 MICROPORT & aco PRODUCTS CALL CALL 
TIMESLICER 295 265 ADVANTAGE C+ 695 CALL 
W/SOURCE CODE 1000 895 | BTRIEVE 505 455 
a -CTERP 498 379 
MICROSOFT INFORMIX ae ~ CALL CALL 
MS BASIC COMPILER (XENIX) 695 419 | KORN SHELL a 
MS BASIC INTERPRETER (XENIX) 350 209 MICROSOFT LANGUAGES | | CALL CALL 
MS C COMPILER 450 269 | PANELPLUS 705 6gs 
MS COBOL COMPILER 700 439 | QUICKSHELL 395-359 
FOR XENIX 995 609 | REAL TOOLS 149 89 
MS FORTRAN 450 269 RM/COBOL 1250 949 
FOR XENIX 695 419 | RM/FORTRAN 750 549 
MS LEARNING DOS 50 39 | SCO MULTIVIEW (286) 395 =. 319 
MS LISP 250 155 | SCO MULTIVIEW (386) 495 399 
MS MACRO ASSEMBLER REBATE 150 95 TURBO SORT 
MS MOUSE BUS VERSION 175 «119 
MS MOUSE SERIAL VERSION 195 125 AMIGA PRODUCTS 
MS MUMATH 300 185 AZTEC COMMERCIAL 499 449 
MS PASCAL COMPILER 300 185 AZTEC DEVELOPERS 299 269 
FOR XENIX 695 419 C-TERP 98 79 
MS QUICK BASIC REBATE 99 65 DBMAN 150 119 
MS QUICK C REBATE 99 65 LATTICE AMIGA DOSCOMPILER 200 ~~ 159 
MS SORT 195 125 LATTICE PRO AMIGAC COMPILER 375 299 
MS WINDOWS 99 65 MODULA II REG 90 75 
MS WINDOWS DEVELOPMENT KIT 500 309 MODULA II DEV 150 125 
MS WINDOWS/386 195 125 TRUE BASIC 100 79 


A New Year’s Celebration i in Paradise 
Microsoft Rebate 

























UP TO 
95) REBATE 


Programmer’ | 
Phradiag 


Buy a combination of these new, fast and complete Microsoft language 
products—QuickC, QuickBASIC and Macro Assembler— and get a check 
for up to $50. For programmers who hate to wait, QuickBASIC is ideal 
because it eliminates the time-consuming compile step. For more sophisti- 
cated programming, choose QuickC for fast and easy compilation and 
prototyping. When you really need control, choose Macro Assembler. The 
Code View debugger, an integral part of the Masm system, lets you test and 
debug your Microsoft QuickBASIC, QuickC and Macro 

Assembler programs all at the same time. Microsoft 
All three List $348 Ours $225/after rebate $175 

Any two List CALL Ours CALL 


Greenleaf C Sampler 


3-in-1 oil for your C programs. Interrupt communications, windows, menus 
and more in a big new library. Device independent, logical attributes, 
unlimited logical windows. Keyboard input includes function and other keys. 
Clear examples to help you get started. Drives comm ports up to 9600 baud, 
with XMODEM included, using the most powerful system available. Also 


ITF 


includes pull down menus that are easy to use. Avail- 
able for Quick C and Turbo C. Free source code with 
urchase by Feb. 15th. List $95 Special Price $69 


PI Editor 


Imagine editing multiple files in multiple resizable windows; invoking your 
compiler and seeing your errors highlighted with error mes- 
sages; using advanced features like undo, macros, regular 
expressions, and “Find All” to speed your development 
process. PI — feature packed, lightning fast, fully configur- 
able. The ultimate editing environment. 

List: $195 Special Price $149 
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BYTE 
is Number One 
...again! 


MRI's Fall syndicated research results have confirmed its Spring results. 
Among BYTE's closest competitors studied, specifically PC Magazine and 
PC World, BYTE remains the winner in key target markets: 





Largest Reach Lowest 4-C CPM 








Number 
of BYTE BYTE’s 
Target Market Readers Target Market 4-C CPM 
Among Total Adults: 1,619,000 Among Total Adults: $ 6.90 
Fortune 500 328,000 Fortune 500 34.05 
Middle Management 141,000 Middle Management 79.22 
Small Companies (less Small Companies (less 
than 50 employees) 427,000 than 50 employees) 26.16 
Medium Companies Medium Companies 
(50-999 employees] 177,000 (50-999 employees) 63,11 
Large Companies (1000+ Large Companies (1000 + 
employees} 446,000 employees) 25.04 
Engineering Job Function 582,000 Engineering Job Function 19.19 
Influence Purchase of Influence Purchase of PCs 
PCs/EDP/Communications 597,000 at business 23:17 
Use a PC at place of Influence Purchase of: 
business 1,032,000 PCs/EDP 21,50 
Use a Mac at place of PCs/EDP/Communications 18.71 
business 95,000 PCs/EDP/Communications/ 

Among Professional/ Wore Srecessing ree 
Managerial/Technical: 1,244,000 su at place of igs 
Fortune 500 318,000 
Middle Management 138,000 eens a 117.58 

Engineering Job Function 546,000 
Small Companies (less Among Professional/ 
than 50 employees] 339 000 Managerial/Technical: $ 8.98 
Medium Companies Fortune 500 35.13 
(50-999 employees) 146,000 Middle Management 80.94 
Large Companies (1000+ Engineering Job Function 20.46 
employees) 427,000 Small Companies (less than 
Use a PC at place of 50 employees) 32.95 
business 937,000 Medium Companies 
Use a Mac at place of (50-999 employees) 76.51 
business 93,000 Large Companies (1000+ 
employees) 26.16 
Source: Mediamark Research, Inc. Influence the Purchase of: 
Fall 1987 PCs at business 23.97 
PCs/EDP 22.66 
PCs/EDP/Communications 20,53 
a | r PCs/EDP/Communications/ 
e Word Processing 20.38 
H Jt : t 4h g Use a PC at place of 
é ry fi business 11.92 






, 5 Use a Mac at place of 
It’s indispensable. business 120.11 


APPLICATIONS ONLY 








Real-World Answers 


I started out the month trying to 
solve a simple problem that 
shouldn’t have been a problem. 
I needed to build a name-and- 
address database, then merge it 
into both form letters and mail- 
ing labels. I had little time to 
complete the project, so I had to get up 
and running quickly. 

Because I wanted to use some down- 
loadable Adobe fonts on my QMS laser 
printer, I decided to work on the Macin- 
tosh. I also think it’s easier to construct 
data-entry forms on the Mac than it is on 
the IBM PC. Two solid votes for the Mac. 
I went to work. 

My first attempt was with Microsoft 
Works. It’s incredibly easy to use, and 
you can merge fields from the database 
module into documents created with the 
word processor. What could possibly be 
easier? Well, because Works is suppos- 
edly geared to the entry-level user, it’s 
missing a few features. In this case, I was 
chagrined to learn that it lacks any sort of 
blank-line control; if I had a null field for 
a person’s corporate title, there was no 
way I could avoid a blank line in the mid- 
dle of my address block. Scratch Works. 

“OK,” I thought. “Tll use the data- 
base in Works, then dump out a tab- 
delimited text file that I’1l merge into big, 
powerful Microsoft Word 3.01. That’s a 
serious word processor. This should turn 
out to be a cinch.” 

Hah. Though Word has some impres- 
sive mail-merge features, like a minimal 
macro language with if...endif con- 
structions for printing optional fields and 
punctuation marks, its blank-line control 
is only half-implemented. Word can 
squelch blank lines, but only if they’re 
the result of nonprinting instructions or 
comments. Once again, I faced a gaping 
hole if somebody didn’t have a corporate 
title. Scratch Word. 

The next try was with FileMaker Plus, 
which has great facilities for designing 
both data-entry and report forms. It even 
has an option to “slide” fields up and to 
the left if it encounters any that are 


Ezra Shapiro 


Reflex Plus, PhoneNet, 


and a TOPS network solve some 


practical dilemmas 


empty. “This should work,” I said, ‘‘and 
it’s more elegant than merging into a 
word processor.” 

So I set about building a form-letter 
matrix with FileMaker Plus, figuring that 
the “slide up” command would take care 
of my blank lines. That it did, but I fid- 
dled for 3 hours and never got the line 
spacing to look decent. Scratch File- 
Maker Plus. 

At this point, with deadlines looming, 
the power supply in my Mac Plus went up 
in a puff of acrid smoke. I hauled it off to 
the shop and put in a call for a rental Mac- 
intosh SE. All told, I lost a day and a half. 
During those 36 hours without a Mac, I 
piled up the manuals for all the other Mac 
databases I have in my collection and 
started reading. 

I find Double Helix extremely convo- 
luted; it’s about as easy for me to get data 
out of Double Helix as it is to get baggage 
out of United Airlines (the only airline 
that has lost my luggage on a flight be- 
tween San Francisco and Los Angeles). 
Though the documentation indicated that 
I could probably create a report form that 
would accomplish my mail merge, I 
didn’t have the time to fuss with anything 
but 100 percent certainty. Scratch Dou- 
ble Helix. 

Two hours with the documentation of 
Omnis 3 Plus convinced me that I was 
looking at one of the most unreadable 
manuals ever written. I couldn’t begin to 
determine if it could do the job. (I later 
learned from an Omnis guru that it could, 


in fact, handle my merge, but I’d already 


given up.) Scratch Omnis 3 Plus. 

I never got around to looking at either 
4th Dimension or dBASE Mac; I ended 
my search with Borland’s Reflex for the 
Mac. I had liked the product (called Inter- 
lace before it was acquired by Borland) 


when I’d tried it more than a 
year ago. I felt fairly sure that I 
could get it running in the 
limited time I had remaining. 

The documentation was 
worse than I remembered, with 
massive tutorials and little com- 
mand reference, but I uncovered a feature 
called “variable height text,”’ which takes 
an area in a report and pulls up any data 
lower on the page to fill gaps left by null 
fields. It sounded like a winner. 

When the SE rental unit arrived, I be- 
gan designing my project with Reflex. I 
created both a flat database file structure 
and a data-entry form in less than 10 min- 
utes. Using the Clipboard, I cut the text of 
my letter out of Word and pasted it into a 
“label” area on my Reflex report form. I 
wrote a formula for a variable-height ad- 
dress block and positioned it over the let- 
ter. Done. 

I had a database and a form-letter ma- 
trix within Reflex that spat out printed 
mailers as fast as I could feed paper into 
my laser printer. There was only one mi- 
nor annoyance: Reflex won’t let you have 
more than one text attribute in any de- 
fined region of a report, so I had to edit 
the letter to eliminate any italic and bold- 
face phrases. 

In the middle of all this, Borland an- 
nounced an update package called Reflex 
Plus. Since the company promised a new, 
shrink-wrapped copy of Reflex Plus to 
any journalist who attended the an- 
nouncement shindig, I headed south to 
Santa Clara with software lust in my 
heart. When I returned to San Francisco, 
bearing an uncomfortably large box in a 
bright red tote bag, I rushed to the SE, 
plugged in the new disks, and replaced 
Reflex for the Mac with Reflex Plus. 


continued 


Ezra Shapiro is a consulting editor for 
BYTE. Contact him at P.O. Box 146069, 
San Francisco, CA 94114, or on BIX as 
“ezra. ’ Because of the volume of mail he 
receives, Ezra, regretfully, cannot re- 
spond to each inquiry. 
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Reactions to Reflex Plus 

Reflex Plus is the first product packaged 
as part of Borland’s Professional Series. 
Documentation is no longer a cheaply 
printed paperback book; you get a fat 
loose-leaf binder in a striking black-and- 
red slipcase. The manual has been com- 
pletely rewritten. Introductory, tutorial, 
and reference materials are neatly broken 
out into discernible sections. The topics 
are ordered logically and treated exhaus- 
tively; this is light-years ahead of the old 
Interlace documentation. The index is 
lengthy and thorough, and I liked using it. 

The basic Interlace/Reflex engine is 
still familiar, but some features have been 
added and some commands have been 
moved around. You first enter a list of 
field names in a “database overview” 
window. Next, you go back through the 
list and declare field types and select 
‘‘key fields.’’ (Because Reflex indexes its 
data files, you must have a unique key— 
made up of one or more fields—in every 
record.) 

Reflex follows a very relational model; 
you can set up links between data files on 
a one-to-one, one-to-many, or many-to- 
many basis. Linking is accomplished by 
simply drawing a line on-screen in the 
overview window from one field name to 
another. There’s no need to establish an 
overall data library or collection; Reflex 
databases exist as separate files on disk, 
even if they’re connected. 

It’s best to set up relationships at the 
outset, as Reflex demands that the linked 
fields be empty, but it’s no big deal to add 
fields and links to existing databases later 
on, though you may have to export some 
data from one structure to another. 

Reflex for the Mac allows multiple re- 
port forms but only one data-entry sys- 
tem. Reflex Plus stores both input and 
output forms as separate files, so you can 
have as many of each as you need. Forms 
are designed on a standard Macintosh 
page grid; you move objects around with 
the mouse. 

Calculated fields in entry and report 
forms make use of a wide selection of for- 
mula functions, and Reflex Plus employs 
a device, called a ‘‘repeating collection,” 
that lets you display intricate relation- 
ships on any form. 

The best news is that once you get the 
hang of Reflex Plus (which should take 
no longer than an hour or two), you can 
do amazing things with it. Unless you 
need full programmability, network sup- 
port, absolute control of the user inter- 
face, and/or “‘choice”’ fields that let you 
enter data by selecting from a list of pre- 
defined alternatives, Reflex Plus is an 
ideal program. 

The relational features will enable me 
to take my mailing list and convert it into 


206 BYTE * JANUARY 1988 


Items 
Discussed 


PhoneNet ....$59.95 per connection 
Farallon Computing 

2150 Kittredge St. 

Berkeley, CA 94074 

(415) 849-2331 

Inquiry 939. 


Reflex Plus 

Borland International 
4585 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(408) 438-8400 
Inquiry 940. 


$189 
$189 


TOPS/DOS (MS-DOS) 
TOPS for the Macintosh 
TOPS FlashCard 

(PC AppleTalk card) 
TOPS 
2560 9th St., Suite 220 
Berkeley, CA 94710 
(415) 549-5900 
Inquiry 941. 





a full-blown order-entry system when the 
time comes. Because every file is in- 
dexed, search speed on either the Mac 
Plus or the SE is quite acceptable. I like 
this program, even if the $279 price tag 
for Reflex Plus is quite a jump from the 
$99 for Reflex for the Mac. 

As one of the few writers I know never 
to have been quoted in one of Borland’s 
direct-response advertisements, I’m fi- 
nally willing to say something favorable 
about a Borland product: Reflex Plus of- 
fers tremendous versatility in the man- 
agement and display of data. Building 
complex, interrelated database structures 
is no longer a mysterious process avail- 
able only to elite programmers; anyone 
with half a brain can make Reflex Plus 
perform magic tricks. 

That said, I have one final comment. I 
could control blank lines with WordStar 
on a CP/M machine 5 years ago. I’m ap- 
palled that Microsoft missed this feature 
in its two Mac word processors. On the 
other hand, I was relieved to find data- 
bases that could handle what I consider to 
be text-management functions. Must the 
Mac be forever doomed to be called a 
lousy machine for word processing? 
Come on, let’s get with it, you guys. 


In Praise of TOPS 

Networks used to make me nervous. I 
broke into a cold sweat when anyone 
mentioned token ring, file and record 


locking, twisted-pair cabling, or any of 
the other buzzwords associated with the 
arcane science of networking. 

There were two reasons for this pho- 
bia. First, I was worried that the increas- 
ing emphasis on local-area networks was 
a scheme cooked up by the Forces of 
Darkness to squelch the independent 
spirit of ‘personal’? computing. Second, 
I saw the purely technical and mechanical 
aspects of hooking up a network as a way 
to spend uncounted hours on my hands 
and knees under my worktable, mutter- 
ing curses as I struggled vainly to connect 
patently unconnectable devices. 

Furthermore, I didn’t believe I needed 
a network. There are no coworkers in my 
basement with whom I have to share my 
resources; it’s just me, a bunch of com- 
puters, and a bunch of printers. And I 
have enough serial cables, null modems, 
and gender changers to hook the various 
machines together and shoot files around 
the room to my heart’s content. Or so I 
thought. 

Then I began to have these annoying 
little problems. I started a project that in- 
volved moving megabyte files between 
the Macintosh and the Tandon AT clone; 
even at high data transfer rates, this took a 
lot of time and tied up both machines. 
Next, software for the Tandon began ar- 
riving with PostScript printer drivers; 
how could I test this stuff without linking 
the Tandon to the QMS laser printer? 

True, the QMS has connectors for both 
AppleTalk and a standard serial cable, 
but there’s also a switch on the side of the 
printer that has to be set to tell it which 
port to use. I’ve neatly blockaded that 
side of the printer with the corpse of my 
old Compaq Portable, and I didn’t want 
to have to rearrange the whole place just 
to get at the switch. Finally, I hit the limit 
on the Mac’s 20-megabyte DataFrame 
and began eyeing the empty regions of the 
Tandon’s 40-megabyte hard disk as a 
solution to my space woes, if only I could 
get to it. 

So, with a sinking feeling in my stom- 
ach, I decided to try out the TOPS Apple- 
Talk network. I was not happy about this, 
but there seemed to be no way out. I was 
so uncomfortable with the decision, in 
fact, that I put off installing the thing for 
nearly 2 weeks. 

You’ve probably gotten the point by 
now. When I finally went to work, it took 
me all of 20 minutes to get TOPS run- 
ning, and most of that time was spent tak- 
ing apart the Tandon to install the Apple- 
Talk card. I haven’t read more than, oh, 
25 pages of the manuals that come with 
the network, and everything has behaved 
wonderfully. 

Files zip back and forth between the 

continued 
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two computers like lightning (I can even 
run a program on one computer and edit a 
file on the other without any transfer at 
all), the Tandon now speaks to the laser 
printer on a polite basis, and I’m using 
the Tandon’s disk to hold the overflow 
from the DataFrame. I’m beginning to 
consider myself a stupid jerk because I 
didn’t do this any sooner. 

TOPS stands for “transcendental oper- 
ating system,” but the 7 could just as eas- 
ily indicate “transparent.” It’s sold as 
software for both the MS-DOS world and 
the Mac world, at $189 per machine, and 
it will run with PC AppleTalk cards from 
TOPS, Apple, Hercules, Tandy, and 
anyone else who follows Apple’s specs. 
(The Mac has AppleTalk built in, so you 
don’t need an add-in board.) 

For cabling, I had the choice of either 
Apple’s kits ($75 per machine) or Phone- 
Net from Farallon Computing ($59.95 
per machine). I went with PhoneNet; not 
only is it a little less expensive, but you 
can use standard RJ-11 modular cables to 
connect machines, or nab any two unused 
wires in your installed telephone cabling 
to go from room to room. 

Software installation is automated on 
both the PC and the Mac (batch file on 
the PC side, self-contained program on 


the Mac side). The PC software seems a 
bit more cumbersome to run than the Mac 
software, but it’s not much more complex 
than any other similar DOS task—setting 
up a mouse, for example. 

The central act in using TOPS is log- 
ging on to the network and “publishing 
volumes”’; that is, declaring which drives 
or directories you’re willing to make 
available to other computers on the net- 
work and assigning read/write or read- 
only status to your volumes. Once that’s 
out of the way, you can access published 
files on any other station as if you were 
accessing files on an external drive con- 
nected to your machine. 

TOPS keeps track of what’s where. 
Mac files look like PC files when viewed 
from MS-DOS; PC files look like Mac 
files when viewed from the Mac. TOPS 
assigns valid filenames appropriate to the 
Operating system. You can copy a file 
from one environment to the other and 
back again, and TOPS won’t miss a beat. 
Even a netophobe like myself can handle 
it without much brainpower. 

The salient point in all this, for me, is 
that TOPS is an ideal operating-system 
extension in any environment with more 
than one computer, even if there’s only 
one user. It’s vital if you’ve got a Macin- 


tosh and a PC-type machine, but it also 
makes sense if you’re using computers of 
the same species. 

I’ve read scads of analyses of TOPS 
(and other low-cost networks) that grade 
it in comparison to larger, faster, multi- 
user networks. Not one of these analyses 
has looked at TOPS for teeny environ- 
ments like mine. But it works, and it 
works spectacularly well, even if I don’t 
have to tap its capabilities for password 
protection and AppleTalk zones. 

I do not have the facilities to simulate a 
multiuser network load; I can’t say how 
many machines TOPS will support 
without performance degradation. For 
the simple kinds of operations a single 
user will perform, though, I concur with 
a comment in the TOPS manual: Loading 
a program or file from another com- 
puter’s hard disk is about as fast as load- 
ing from an internal floppy disk on your 
machine. In other words, the decrease in 
speed is barely noticeable. 

In about a month, TOPS has proven to 
be valuable for backup operations, stor- 
age, file transfer, and editing between op- 
erating systems. I’m becoming as ad- 
dicted to it as I am to hard disks. I simply 
would not have two or more computers 
without a copy of TOPS for each. @ 
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Dealer Inquiries Invited — Prices Effective Through January 3], 1987 


SEND MONEY ORDER, CERTIFIED OR CASHIER'S CHECK, MASTERCARD, VISA or AMEX (Include card number, Interbank No, 
expiration date and signature.) TO: J&R MUSIC WORLD, 59-50 QUEENS-MIDTOWN EXPRESSWAY, DEPARTMENT BMOI88, MASPETH, 
NY 11378 DO NOT SEND CASH. Personal and business checks must clear our Authorization Center before processing. $25 MINIMUM ORDER. Shipping, Handling & Insurance 
Charge is 5% of Total Order with a $3.95 minimum. (Canadian Orders Add 15% Shipping, with a $9.95 minimum charge.) For shipments by air, please double these charges. 
SORRY, NO C.O.D.’s. NEW YORK RESIDENTS PLEASE ADD SALES TAX. ALL MERCHANDISE SHIPPED BRAND NEW, FACTORY FRESH, AND 100% GUARANTEED. WE ARE NOT RESPONSIBLE 


59-50 Queens-Midtown Expressway, Maspeth, NY 11378 
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When you choose a Proteus, you get a 
lot more than just high performance at a low 
price. You get personal service that helps 
you custom tailor a system which is just right 
for your specific applications from our large 
stock of brand name hard disks, graphics 
boards monitors and other add-ons. 


Easy Setup 

When you get your new Proteus system 
you can have it up and running in no time. 
No need to spend hours, or even days, to 
get it to work. It comes with clearly written, 
easy to follow manuals, and on some models 
you even get built-in, ROM based, menu 
driven set-up, diagnostic, and utility soft- 
ware. 


Money Back Guarantee 

We’re determined that you will be fully 
satisified with your purchase. Use the system 
for a while, and if you don’t like it, or any 
part, simply return it for a full refund - any 
time during the first thirty days. : 


15 Month Warranty 
Everything you buy from us is backed 
by a full fifteen month warranty. 
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In a recent AT compatible product com- 
parison, Infoworld (4/87) stated “..for over- 
all best machine in power, the Proteus 286e 
is the clear winner. It offered the best CPU 
and hard disk random read/write perform- 
ance of any machines tested, is remarkably 
easy to set up, and boasts the best support 
around. We recommend it.” 
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“. There are so many nice aspects to 
Proteus and the company that makes it, 
there isn’t room to cover them all.” 

Business Computer Digest (3187) 
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Oops. Accidents do happen. 
But fortunately, now there Is a floppy disk that 
protects against these hazards of office life. 

New DataLifePlus™ It has a revolutionary (yes, revolution- 
ary) new recording surface protected by letlon® So spills wipe 
clean. Fingerprints harmlessly disappear. And data stays safe 
and secure. Each DataLifePlus disk has also been preformat- 
ted for IBM PC’s and PC compatibles to save you time. 

If youd like more information, call 800-538-8589, 

New DataLifePlus with Teflon. Only from Verbatim. The 
floppy disk for life's minor catastrophes. 


Verbatim. Ordo it over. 
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CLEO is your SNA or BSC Gateway 


Remote Sites Communication 
Whatever your industry, your remote 
computers need to share information with 
your mainframe. Or, they need to exchange 
data with other remotes. In either case, you 
need a total solution at the remote sites. You 
need software, hardware interfaces and 
modems that all work together smoothly. 
You need CLEO! 

CLEO software products allow micro- 
computers to communicate with mini- 
computers and mainframes, and to emulate 
their workstations. Since 1981, CLEO has 
provided remote communications between 
micros and mainframes for the automotive, 
insurance, medical and banking industries. 
Today over 66,000 CLEO users worldwide 
_are running on all major brands of micro- 
processors. The greatest number of these 
_ users run CLEO software on IBM Personal 
Computers and NETBIOS LANs. 
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Complete 

Software/Hardware Package 
Every CLEO package contains all the soft- 
ware and hardware accessories needed at the 
remote site. Your selected CLEO SNA or BSC 
software is packaged with 1) an internal 
modem card for dial-up applications, or 2) 
an interface card and cable for use with your 
existing modem. There's no waiting for non- 
CLEO add-ons. And, you get prompt, single- 
source service. 






Package prices 
range from $795.00 for 


most stand-alone packages, up to $1,995.00 
for the 32-user SNA gateway. 








Call us today to discuss 
your application. 


CLEO Software 

1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 

FAX 815/397-6535 


Headquarters: 

USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/397-8110 


Sales and Distribution: 

Benelux, Scandinavia: 31 (71) 899202 
Canada, East: 800/361-3185 

Canada, West: 800/361-1210 

Canada, Montreal: 514/737-3631 | 
Colombia, $.A.: 12875492 

France: 146873366 
Italy: (0331) 634 562 
Mexico City: 203-0444 





CLEO and 3780Plus are registered trademarks of CLEO Software.  . 
IBM is a registered trademark of International Business ae 
Machines Corporation. 
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Introductio1 


Managing Megabytes 








he memory capacity of personal computers is undergo- 

ing another round of inflation, with the onset of 32-bit 

architectures and operating systems. New hard disks, video 

_ disks, and CD-ROM devices are bringing similar increases 

_ inthe area of nonvolatile, high-speed storage. The megabyte 

has joined the kilobyte as a common coin for measuring 
_ memory and storage. 

nfortunately, you won’t benefit fully from this increase 

! il software is available that takes full advan- 

To be sure, OS/2 in the 80x86 world and Multi- 







- Finder and A/UX i in the Macintosh world offer gees -level 
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support for large memories. But the end user needs applica- 
tions specifically designed to take advantage of the vast data 
sets, high-density graphics images, and voluminous text files 
that can live in megabyte storage systems. 

The four articles in this section present some of the new 
techniques and design ideas for managing megabytes. 

In “A Better Way to Compress Images,” Michael F. 
Barnsley and Alan D. Sloan present a new technique for 
image processing, storage, and retrieval that yields compres- 
sion ratios of 10,000 to 1. This is the first detailed exposition 
of the method outside of academic literature. The authors in- 
clude a BASIC program so that interested readers can see the 


_image-reconstruction part of the method at work. 


Theodor H. Nelson, originator of the hypertext concept, 
presents a detailed explanation of the storage scheme for 
Project Xanadu. Xanadu is the first node of a proposed 
worldwide hypertext network. It uses a radical new system 
for storing the vast quantities of text, image, and other data 


that may be generated by entirely new categories of applica- 


tion programs and their users. 

Database consultant Jonathan Robie explains why tradi- 
tional personal-computer style database management sys- 
tems are not adequate tools in the megabyte era. “Fast Data 
Access” is a good introduction to the next generation of 
DBMS tools. 

“Achieving Mainframe Performance” by Wink Saville 
gives a programmer’s view of the challenges and opportuni- — 
ties of working with large memories and storage devices. He 
cites some general principles and gives specific algorithms 
demonstrating how three common operations—displaying 
bit-image graphics, computing trigonometric functions, and 
sorting data—can be speeded up significantly by using the 
extra memory available. The author writes from experience: 
He spearheaded the development of a 2.4-gigabyte CD- 
ROM development system at Meridian Data Inc. 

For further information on some of the topics presented in 


this section, refer to the Resource Guide on page 265. 


—Ken Sheldon and George A. Stewart, 
Technical Editors 
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A Better Way to 
Compress Images 


Mathematics is providing a novel technique for achieving 
compression ratios of 10,000 to 1—and higher 





Michael F. Barnsley and Alan D. Sloan 


THE NATURAL WORLD is filled with 
intricate detail. Consider the geometry 
on the back of your hand: the pores, the 
fine lines, and the color variations. A 
camera can capture that detail and, at 
your leisure, you can study the photo to 
see things you never noticed before. Can 
personal computers be made to carry out 
similar functions of image storage and 
analysis? If so, then image compression 
will certainly play a central role. 

The reason is that digitized images— 
images converted into bits for processing 
by a computer—demand large amounts of 
computer memory. For example, a high- 
detail gray-scale aerial photograph might 
be blown up to a 3'4-foot square and then 
resolved to 300 by 300 pixels per square 
inch with 8 significant bits per pixel. 
Digitization at this level requires 130 
megabytes of computer memory—too 
much for personal computers to handle. 

For real-world images such as the aeri- 
al photo, current compression techniques 
can achieve ratios of between 2 to 1 and 
10 to 1. By these methods, our photo 
would still require between 65 and 13 
megabytes. 

In this article, we describe some of the 
main ideas behind a new method for 
image compression using fractals. The 
method has yielded compression ratios in 
excess of 10,000 to 1 (bringing our aerial 
photo down to a manageable 13,000 
bytes). The color pictures in figures 1 
through 5 were encoded using the new 
technique; actual storage requirements 
for these images range from 100 to 2000 
bytes. 

A mathematics research team at the 


Georgia Institute of Technology is devel- 
oping the system, with funding provided 
by the Defense Advanced Research Proj- 
ects Agency (DARPA) and the Georgia 
Tech Research Corporation (GTRC). Our 
description is necessarily simplified, but 
it will show you how a fractal image- 
compression scheme operates and how to 
use it to create exciting images. 


Describing Natural Objects 
Traditional computer graphics encodes 
images in terms of simple geometrical 
shapes: points, line segments, boxes, cir- 
cles, and so on. More advanced systems 
use three-dimensional elements, such as 
spheres and cubes, and add color and 
shading to the description. 

Graphics systems founded on tradi- 
tional geometry are great for creating pic- 
tures of man-made objects, such as 
bricks, wheels, roads, buildings, and 
cogs. However, they don’t work well at 
all when the problem is to encode a sun- 
set, a tree, a lump of mud, or the intricate 
structure of a black spleenwort fern. 
Think about using a standard graphics 
system to encode a digitized picture of a 
cloud: You’d have to tell the computer the 
address and color attribute of each point 
in the cloud. But that’s exactly what an 
uncompressed digitized image is—a long 
list of addresses and attributes. 

To escape this difficulty, we need a 
richer library of geometrical shapes. 
These shapes need to be flexible and con- 
trollable so that they can be made to con- 
form to clouds, mosses, feathers, leaves, 
and faces, not to mention waving sun- 
flowers and glaring arctic wolves. Fractal 


geometry provides just such a collection 
of shapes. For a hint of this, glance at the 
pictures in The Fractal Geometry of Na- 
ture by Benoit Mandelbrot, who coined 
the term fractal to describe objects that 
are very “fractured” (see references for 
additional books and articles). Some ele- 
mentary fractal images accompany this 
article. 

Using fractals to simulate landscapes 
and other natural effects is not new; it has 
been a primary practical application. For 
instance, through experimentation, you 
find that a certain fractal generates a pat- 
tern similar to tree bark. Later, when you 
want to render a tree, you put the tree- 
bark fractal to work. oe 

What is new is the ability to start with 
an actual image and find the fractals that 
will imitate it to any desired degree of ac- 
curacy. Since our method includes a com- 
pact way of representing these fractals, 
we end up with a highly compressed data 
set for reconstructing the original image. 


Overview of Fractal Compression 
We start with a digitized image. Using 
image-processing techniques such as 
color separation, edge detection, spec- 
trum analysis, and texture-variation 
analysis, we break up the image into seg- 
ments. (Some of the same techniques 
continued 


Michael F. Barnsley and Alan D. Sloan 
are professors of mathematics at the 
Georgia Institute of Technology (Atlanta, 
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Figure 1: /FS-encoded color image of 
three-dimensional ferns (4 
transformations, 100 bytes). 





Black Forest, color set adjusted to give 
winter tones (120 transformations, 
2000 bytes). 


bytes). 
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Figure 2: [FS-encoded color photo of 


igure 3: /FS-encoded color photo of a 
Bolivian girl (120 transformations, 2000 
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form the basis for the automatic coloring 
of black-and-white motion pictures.) A 
segment might be a fern, a leaf, a cloud, 
or a fence post. A segment can also be a 
more complex collection of pixels: A sea- 
scape, for example, may include spray, 
rock, and mist. 

We then look up these segments in a li- 
brary of fractals. The library doesn’t 
contain literal fractals; that would require 
astronomical amounts of storage. In- 
stead, our library contains relatively 
compact sets of numbers, called iterated 
function system (IFS) codes, that will re- 
produce the corresponding fractals. Fur- 
thermore, the library’s cataloging system 
is such that images that look alike are 
close together: Nearby codes correspond 
to nearby fractals. This makes it feasible 
to set up automated procedures for 
searching the library to find fractals that 
approximate a given target image. A 
mathematical result known as the Collage 
Theorem (more on that later) guarantees 
that we can always find a suitable IFS 
code—and gives a method for doing so. 

Once we have looked up all the seg- 
ments in our library and found their IFS 
codes, we can throw away the original 
digitized image and keep the codes, 
achieving our compression ratio of 
10,000 to 1— or even higher. 


Iterated Function Systems 
We start by explaining how a set of IFS 
codes can approximate a natural image. 
IFS theory is an extension of classical 
geometry. It uses affine transformations, 
explained below, to express relations be- 
tween parts of an image. Using only these 
relations, it defines and conveys intricate 
pictures. With IFS theory, we can de- 
scribe a cloud as clearly as an architect 
can describe a house. 
By studying the following sections, 





you should be able to encode and decode 
fascinating black-and-white image seg- 
ments, such as leaf skeletons, tree 
shadows, spirals, and thunderheads. You 
should also obtain an overview of how a 
fully automated fractal compression sys- 
tem operates. 

Affine transformations can be de- 
scribed as combinations of rotations, 
scalings, and translations of the coordi- 
nate axes in n-dimensional space. An ex- 
ample in two dimensions is 


Wx,y) = (”Axt Myt+l1, Ax+"¥y+2), 


which can also be written in matrix form 
as 


"LF BRED 


This transformation moves the point (0,0) 
to (1,2) and moves (—1,0.5) to (0.625, 
2). To confirm your understanding of the 
idea, you should work out where it moves 
the point (1,1). We denote this transfor- 
mation by W; the notation W(S) denotes 
the subimage of W on a set of points S. 

Now let’s see what W does to a picture 
of a smiling face, F,, lying on the x,y plane 
(see figure 6). The result is a new, 
squeezed face WF’). The affine transfor- 
mation has deformed and moved the face. 
Notice that the eyes in the transformed 
face W(F) are closer together than they 
are in F’. We say that the transformation W 
is contractive: It always moves points 
closer together. 

Another example of a contractive af- 
fine transformation is shown in figure 7. 
This time it acts on a leaf to produce a 
new, smaller leaf. 

The general form for an affine trans- 
formation is | 





Figure 4; [FS-encoded color photo of 
the Monterey coast (60 transformations, 
100 bytes). 


Figure 5: /FS-encoded color image 
from A Cloud Study (30 
transformations, 500 bytes). 


Photographs © 1987 Georgia Tech Research Corp. Figure 1: Barnsley; Figures 2 and 3: Barnsley, 
Jacquin, Malassenet, Reuter, Sloan; Figures 4 and 5: Barnsley, Jacquin, Reuter, Sloan. 
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— | axt+byt+e 
cxtdyt+f |’ 


where the coefficients a, b, c, d, e, and f 
are real numbers. 

If we know in advance the translations, 
rotations, and scalings that combine to 
produce W, we can generate coefficient 
values as follows: 


a=rcos0,b= —-ssing, 
c=rsin0,d=scos9¢, 


where r is the scaling factor on x, s is the 
scaling factor on y, @ is the angle of rota- 
tion on x, ¢ is the angle of rotation on y, e 
is the translation on x, and f is the transla- 
tion on y. 

How can you find an affine transfor- 
mation that produces a desired effect? 
Let’s show how to find the affine trans- 
formation that takes the big leaf to the lit- 
tle leaf in figure 7. We wish to find the 
numbers a, b, c, d, e, and f for which the 
transformation W has the property 


W big leaf) = little leaf. 


Begin by introducing x and y coordinate 
axes, as already shown in the figure. 
Mark three points on the big leaf (we’ve 
chosen the leaf tip, a side spike, and the 
point where the stem joins the leaf) and 
determine their coordinates (a;,a2), 
(8:,82), and (71,72). Mark the corre- 
sponding points on the little leaf and 
determine their coordinates (a1,Q2), 
(81,82), and (71,72), respectively. 

Determine values for the coefficients 
a, b, and e by solving the three linear 
equations 


‘Table 1: IFS codes for a Sierpinski triangle. 


Ww b 


1 0 
2 0 
3 0 


Table 2: IFS codes for a square. 


b 


(1) 
(2) 
(3) 


and find c, d, and f in similar fashion 
from these equations: 


aatabt+e=a,, 
Biat+B,b+e=8,, 
matyb+e=y,, 


actad+f=a, 
Bict+Bid+f=8,, 
yctyd+f=y.. 


(4) 
(5) 
(6) 


We recommend the use of an equation 


solver such as TK Solver Plus (Universal 


Technical Systems, Rockford, Illinois) or - 


Eureka (Borland International, Scotts 
Valley, California) for finding the coeffi- 
cient values. Doing it manually can be 

tedious. 
Now that we know what a contractive 
continued 


(B;, Be) 


(7; Ye) — 


(8, Bo) % 





Figure 6: An affine transformation W 
moves the smiling face F to a new face 
W(FP). The transformation is called 
contractive because it moves points 
closer together. 


(y; , Y2) 





Figure 7: Two ivy leaves fix an affine transformation W. 


0.2 
-0.15 
0.85 


0.1 
0.42 
0.42 





— 0.26 


-0.42 
0.42 -0.42 


Table 3: IFS codes for a fern. 


0 

0.23 
0.28 0.26 
0.04 —0.04 





0.42 
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a 


affine transformation is and how to find 
one that maps a source image onto a de- 
sired target image, we can describe an 
iterated function system. An IFS is a col- 
lection of contractive affine transforma- 
tions. Here’s an example of an IFS of 
three transformations: 


[3] = [98 93] [3] +[3] 
{3 ]=[98 89] [3]+[3] 
wf] = [98 83] [3] +[35] 


Each transformation must also have an 
associated probability, p,, determining its 
“importance” relative to the other trans- 


Figure 8: The result of applying the random iteration algorithm to the IFS code in 


table 1. It is called the Sierpinski triangle. 


Figure 9: A fern appears when the random iteration algorithm is applied to the IFS code in table 3. 


formations. In the present case we might 
have p1, P2, and p3. Notice that the proba- 
bilities must add up to 1. That is, p,; + 
P2 +r py 1. 

Of course, the above notation for an 
IFS is cumbersome. Table 1 expresses 
the same information in tabular form. 
Other examples of IFS codes are given 
in tables 2 through 4. Notice that an IFS 
can contain any number of affine 
transformations. 


The Random Iteration Algorithm 
Now let’s see how to decode an arbitrary 
IFS code using the random iteration 
method. Remember that in general an 
IFS can contain any number, say m, of af- 
fine transformations, W,, W., W3,..., 
W.,, each with an associated probability. 
The following code summarizes the 
method: 





(i) Initialize: x=0, y=0. 
(ii) For n=1 to 2500, do steps (iii)-(vii). 
(iii) Choose k to be one of the numbers 1, 
2,...,m, with probability p,. 
(iv) Apply the transformation W, to the 
point (x,y) to obtain (x,y). 
(v) Set (x,y) equal to the new point: x=x, 
y=y: 
(vi) Ifn>10, plot (x,y). 
(vii) Loop. 

™ 

Applying this procedure to the trans- 
formation in table 1 produces the figure 
shown in figure 8—a fractal known as the 
Sierpinski triangle. Increasing the num- 
ber of iterations n adds points to the 
image. Figure 9 shows the result of the 
random iteration algorithm applied to the 
data in table 3, at several stages during 
the process. By increasing the scale fac- 
tor used in plotting, you can zoom in on 
the image (see figure 10). The text box on 
page 221 contains a BASIC implementa- 
tion of the method with additional com- 
ments on programming. 

You may wonder why the first 10 
points are not plotted (step (vi)). This is 
to give the randomly dancing point time 
to settle down on the image. It is like a 
soccer ball thrown onto a field of expert 
players: Until someone gains control of 
the ball, its motion is unpredictable, or at 
least is independent of the players’ ac- 
tions. But eventually a player gets the 
ball, and its motion then becomes a direct 
result of the skill of the players. The fact 
that our transformation is contractive 
guarantees that the “‘ball”’ will eventually 
get to one of the “players,”’ and that it 
will stay under control after that. 

How do we know that the random iter- 

continued 
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ation algorithm will produce the same 
image over and over again, independent 
of the particular sequence of random 
choices that are made? This remarkable re- 
sult was first suggested by computer-graph- 
ical mathematics experiments and later 
given a rigorous theoretical foundation by 
Georgia Tech mathematician John Elton. 


The Collage Theorem 
Our next goal is to show a systematic 
method for finding the affine transforma- 
tions that will produce an IFS encoding of 
a desired image. This is achieved with the 
help of the Collage Theorem. 

To illustrate the method, we start from 
a picture of a filled-in square S in the x,y 

































plane, with its vertices at (0,0), (1,0), 
(1,1), and (0,1) (see figure 11). The ob- 
jective is to choose a set of contractive af- 
fine transformations, in this case W,, W,, 
W;, W,, so that S is approximated as well 
as possible by the union of the four sub- 
images W,(S)U W,(S)U W,(S) U W,(S). 
Figure 11 shows, on the left, S together 
with four noncovering affine transforma- 
tions of it; on the right, the affine trans- 
formations have been adjusted to make 
the union of the transformed images cover 
up the square. 

To find the coefficients of these trans- 
formations, we use the method described 
earlier in the section on iterated function 
systems, leading to simultaneous equa- 


tions 1 through 3 and 4 through 6. The 
values one finds in the present case are 
given in table 2. When the random itera- 
tion algorithm is applied to this IFS code, 
the square is regenerated. 

The preceding example typifies the 
general situation: You need to find a set 
of affine transformations that shrink dis- 
tances and that cause the target image to 
be approximated by the union of the af- 
fine transformations of the image. The 
Collage Theorem says that the more ac- 
curately the image is described in this 
way, the more accurately the transforma- 
tions provide an IFS encoding of it. 

Figure 12 provides another illustration 
of the Collage Theorem. At the bottom 
left is shown a polygonalized leaf bound- 
ary, together with four affine transforma- 
tions of that boundary. The transformed 
leaves taken together do not form a very 
good approximation of the leaf; in conse- 
quence, the corresponding IFS image 
(bottom right), computed using the ran- 
dom iteration algorithm, does not look 
much like the original leaf image. How- 
ever, as the collage is made more accu- 
rate (upper left), the decoded image 
(upper right) becomes more accurate. 

So, there’s a fundamental stability 
here. You don’t have to get the IFS code 
exactly right in order to capture a good 
likeness of your original image. More- 
over, the IFS code is robust: Small per- 
turbations in the code will not result in 
unacceptable damage to the image. In 
each of the above examples, we have used 
four transformations to encode the image. 
However, any number can be used. 

For example, the spiral image in figure 
13 can be encoded with just two contrac- 
tive affine transformations. See if you can 
find them. Then determine the IFS trans- 
formation coefficients and input them to 
the random iteration algorithm to get the 
spiral back again. 


Figure 11: The collage theorem is used to encode a classical square S. The correct IFS code is obtained when the four affine 
transformations of S cover S, as shown on the right. 
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Assigning Probabilities 

Once you have defined your transforma- 
tions, you need to assign probabilities to 
them. Different choices of probabilities 
do not in general lead to different images, 
but they do affect the rate at which vari- 
ous regions or attributes of the image are 


IFS Decodin 
ing 
in BASIC 
L isting A is a BASIC implementation 
of the random iteration algorithm. 
It includes the data for the Sierpinski tri- 
angle, but you can use it to process any 
IFS tables. In particular, you will want 
to try the data in tables 2, 3, and 4. Be 
sure to set the variable m correctly; it 
tells the program how many transforma- 
tions are inthe IFS. | 

It is also essential that the probabili- 
ties in p( ) add up to 1. For speed, the 
transformations should be listed in de- 
scending order of probability: the high- 
est probability transformation first, and 
the lowest probability last. 

The program includes variables for 
rescaling and translating the origin to 
accommodate the range of the points be- 
ing plotted to the limits of your screen. If 
the image is too wide, decrease xscale; 
if the points are too close horizontally, 
increase xscale. Adjust yscale simi- 
larly to get a good vertical point spread. 
To move the image, adjust xoffset and 
yoffset. 

You can do these adjustments by trial 
and error: Run the program; interrupt it 
and change the offsets and scale factors; 
and run it again. Or, you can replace the 
plot command pset with a command to 
print the values of x and y and run the 
program to get an exact idea of the range 
of points being plotted, so you can adjust 
the scale and offsets more precisely. 

Another way to arrange the program 
is to have it read all the data—m, a(), 
Bl). el),.d(), e(), £(), pi), 
xscale, yscale, xoffset, and yoff- 
set—from a disk file specified by the 
user. Instead of reading in the coeffi- 
cients a, b, c, and d, you may want to 
read in angles 6 and ¢ and scale factors r 
and s, and then calculate the 
coefficients. : 

The random iteration method is com- 
putation-intensive, so we recommend 
use of a compiler such as Microsoft’s 
QuickBASIC or Borland’s Turbo 
BASIC. If your computer has a floating- 
point coprocessor and your compiler 
supports one, so much the better. 
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Listing A: A BASIC program demonstrating the use of the random 
iteration algorithm to reconstruct an IFS-compressed image. 


18 
28 
38 
48 
58 
68 
718 
88 
98 
188 
118 
128 
138 
148 
158 
168 
178 
188 
198 
288 
218 
228 
238 
248 
258 
268 
278 
288 
298 
388 
318 
328 
338 
348 
358 
368 
378 
388 


398 
488 
418 
428 
438 
448 
458 





"Allow for a maximum of 4 transformations in the IFS 
DIM a(4), b(4), c(4), d(4), e(4), £(4), p(4) 
‘Transformation data, Sierpinski triangle 

"First comes the number of transformations 

‘then the coefficients a through f and probability pk 
‘The values for pk should be in descending order. 
DATA 3 
DATA .5,8,98, .5,8,8, .34 

DATA =.=5,0, 4, .5, 1,2; .33 

DATA. .5,8;¢, .5,.5,.5,.33 


“Read in the data 

READ m 

pt = 8 ‘Cumulative probability 

FOR j = 1T0™m 
READ a(j), b(j), ¢(j), d(j), e(4),. £(5), pk 
pt = pt + pk 
p{j).= pt 

NEXT j 


‘Set up for Graphics 

SCREEN 3 ‘Select graphics screen 
xscale 358 ‘Map [8,1] onto [8,358] 
yscale 325 ‘Map [8,1] onto [8,325] 


xoffset 8 
yoffset 8 ‘Leave the y-origin 
s 


’Initialize x and yv 


’Do 2588 iterations 
FOR n = 1 TO 2588 
pk = RND 
‘The next line works for m<=4. It must be modified 
‘for values of m > 4. 
IF pk <= p(1) THEN k = 1 ELSE IF pk <= p(2) THEN k = 2 
ELSE IF pk <= p(3) THEN k = 3 ELSE k 
newx = a(k) * x + b(k) * y + e(k) 
newy = c(k) * x + d(k) * y + £(k) 
x = newx 
y = newy 
‘Use PRINT x,y instead of the PSET line 
‘to see the range of coordinates. Then fix 
’xscale, yscale, xoffset, and yoffset 
IF n > 18 THEN PSET (x * xscale + xoffset, y * yscale 
+ yoffset) 
NEXT n 
0 
LOCATE 24, 35 
PRINT "Press any key to end."; 
WHILE INKEYS$ = "" 
WEND 
0 
‘Return to text screen 
SCREEN 8 
END 
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Figure 12: The Collage Theorem is applied to a leaf. The collage at lower left isn’t 
much good, so the corresponding IFS image, shown at lower right, is a poor 
approximation. But as the collage improves, upper left, so does the IFS image. 








Figure 13: Can you find the IFS codes for this spiral image? Only two 
transformations are needed. 
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So long as ad — cd is not 0, it is a stan- 
dard calculus result that our ratio equals 
the determinant of the transformation ma- 
trix for W,. So a good choice for the prob- 
ability p, is 


aa. > b. 
n 
X la,d,—b,c,| 


b) 


provided none of these numbers p, comes 
out to be 0. A O value should be replaced 
by a very small positive value, such as 
0.001, and the other probabilities corre- 
spondingly adjusted to keep the sum of all 
the probabilities equal to 1. 

We now summarize the compression 
and decompression process: An input 
image is broken up into segments through 
image-processing techniques. These 
image components are looked up in the 
IFS library using the Collage Theorem, 
and their IFS codes are recorded. When 
the image is to be reconstructed, the IFS 
codes are input to the random iteration al- 
gorithm. The accuracy of the recon- 
structed image depends only on the toler- 
ance setting used during the collage 
mapping stage. 


Applications 

For graphics applications, we use a more 
sophisticated procedure that allows full- 
color images to be encoded. Combina- 
torial searching algorithms can be used to 
automate the collage mapping stage. Fig- 
ures 2, 3, and 4 were obtained using IFS 
theory at compression ratios in excess of 
10,000 to 1. These images were based on 
photographs in recent issues of National 
Geographic. A full-sequence video ani- 
mation, A Cloud Study, was shown at 
SIGGRAPH ’87. This was encoded at a 
ratio exceeding 1,000,000 to 1 and can be 
transmitted in encoded form at video 
rates over ISDN lines (ISDN stands for 
integrated services digital network, a 
concept for integrated voice and data 
communications). A frame from the ani- 
mation is shown in figure 5. 

The IFS compression technique is 
computation-intensive in both the encod- 
ing and decoding phases. Computations 
for the color images were all carried out 
on Masscomp 5600 workstations (dual 
68020-based systems) with Aurora 
graphics. Complex color images require 
about 100 hours each to encode and 30 
minutes to decode on the Masscomp. 

For practical applications, you need 
custom hardware that can speed the en- 
coding and decoding process. An experi- 
mental prototype, the IFSIS (iterated 


- function system-image synthesizer), de- 


codes at the rate of several frames per 
second. The IFSIS device was produced 
from a cooperative effort between GTRC, 





IMAGE COMPRESSION 









DARPA, Atlantic Aerospace Electronics 
Corporation, and Iterated Systems, and it 
was demonstrated on October 5, 1987, at 
the third annual meeting of the Applied and 
Computational Mathematics Program of 
DARPA. It can be connected to a personal 
computer through a serial port; the per- 
sonal computer sends the IFS codes to the 
device, which responds by producing com- 
plex color images on a monitor. 

The IFSIS is a proof of concept for 
faster devices with higher resolution. 
Once the higher-performance IFSIS de- 
vices are combined with ISDN telecom- 
munication, full-color animation at video 
rates over phone lines will be a reality. 

Another area for future application of 
IFS encoding is automatic image analy- 
sis. What’s in a picture? Does it show a 
spotted sandpiper or a robin? The more 
complex the image or the more subtle the 
question, the harder it becomes for an al- 
gorithmic answer to be formulated. But 
here’s the point: Whatever the answer, it 
will proceed faster if stable, compressed 
images are used. The reason for this is 
that image-recognition problems involve 
combinatorial searching, and searching 
times increase factorially with the size of 
the image file. 

During the spring of 1987, Iterated 
Systems was incorporated to develop 
commercial applications of IFS image 
compression. It is exciting to see how an 
abstract field of mathematics research is 
leading to new technology with implica- 
tions ranging from commercial and in- 
dustrial work to personal computing. m 
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Project Xanadu provides a model for the possible future of mass storage 


PROJECT XANADU IS a system de- 
signed to be the principal publishing util- 
ity of the future. It will provide for the de- 
posit, delivery, and continual revision of 
linked electronic documents, servicing 
hundreds of millions of simultaneous 
users with hypertext, graphics, audio, 
movies, and hypermedia. Xanadu has 
been under continuous development for 
over 27 years and has been repeatedly re- 
designed as better methods were devel- 
oped for achieving broader goals. (Xana- 
du is a trademark for hypertext and 
software products and services offered by 
Project Xanadu, San Antonio, Texas.) 

The present system, Xanadu 87.1, is 
an operational file server program, in- 
tended to run in many computers of a net- 
work, that performs a full set of functions 
and that can be incrementally improved 
without major revision up to the full per- 
formance of the network. This article is 
an introduction to its principal concepts 
and indexing schemes. 

I began what is now Project Xanadu in 
the fall of 1960 as a term project for a 
graduate course at Harvard on computers 
in the social sciences. During the 1960s, 
it evolved into a new set of data structures 
(see reference 1), then a single-user 
workstation (reference 2), and finally the 
idea grew to its present scope, detailed in 
my book Literary Machines (reference 3). 

Through all this time, however, two 
main specifications remained the same: 
A user would be able to see and follow 
arbitrary links between pieces of non- 
sequential text and be able to intercom- 
pare different versions of documents, 
noting which parts were the same—a fea- 





Theodor H. Nelson 


ture I believe to be necessary for office 
systems and other forms of intercon- 
nected writing (such as hypertext). 

Project Xanadu has suffered from too 
much publicity. The project is well 
known, but not well understood. Its 
greatest aspiration, a universal instanta- 
neous hypertext publishing network, has 
not been generally understood at the tech- 
nical level and has created various false 
impressions. One publication, for exam- 
ple, referred to it as “‘a database-to-be the 
size of the world’’—a very muddled 
description. 

We at Project Xanadu have another 
great aspiration for the same software and 
underlying ideas: the organization and 
clarification of files on a small scale, 
cleaning up the clutter of computer files 
that now chokes both individuals and of- 


fices. People everywhere are drowning in 


little files with mysterious names whose 
origins and relationships are forgotten. 
We want to clear that up as well. 

We believe we have a unifying techni- 
cal solution to both problems. 


A New Form of Storage 
We have a model of storage that is rational 
yet radical: rational because it proposes 
to keep things orderly to a degree they 
could never be before; and radical be- 
cause it requires a fundamental change in 
the way computers are programmed. Like 
other new paradigms, this presents an en- 
tirely new worldview, and it provokes 
various forms of confusion and anger. 
Our generic name for this is “xanalogi- 
cal storage.”’ Xanalogical storage lets 
units be built from parts of other units and 


linked together in various ways. I will ex- 
plain this concept further and then pre- 
sent various technical details—such as the 
addressing system and its arithmetic, and 
the structure of links—by which we 
create the particular xanalogical structure 
of the Xanadu system. 

Often, apparently simple designs for 
data storage merely foist complexity on 
users, requiring many adaptations out- 
side the design. Traditional computer 
storage is such a system; it pushes onto 
the user the problem of naming and keep- 
ing track of hundreds or thousands of 
files and their backup copies, and the re- 
lations between them. Existing systems 
encourage clutter; files with unknown 
contents are saved as a precaution, and 
the connections between things get lost 
and deteriorate. 

What individual users and offices 
don’t know they need is a system of stor- 
age that keeps track of the origins and 
variations of everything. Such a system 
would let a user see the origin of any part 
of a document, provide insight into its 
meaning in different contexts, and allow 
it to be used in new ways easily. 

For example, consider a lawyer who 
uses variations of the same contract re- 
peatedly. He will tell his secretary, “I 
want to give this client the modifications 
we did for Jones, but also the changes we 

continued 


Theodor H. Nelson (Project Xanadu, 
8480 Fredericksburg, Suite 138, San An- 
tonio, TX 78229) is the director of Project 
Xanadu and the inventor of the hypertext 
concept. 
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did for Smith.” On the screen, he ought 
to be able to see each borrowed part high- 
lighted in both old and new contexts. 
Without this, in today’s offices, a good 
secretary must do what the system ought 
to do—keep track of the origins and inter- 
connections of the material. 

Traditional computer file structures 
have also generated many computer ap- 
plications—and their problems—as we 






- Document A 





Native 


Figure 1: A Xanadu document can consist of native bytes, which originated with 


now know them. Conventional files are 
streams of bits divided into blocks and 
given a name. Text systems began when 
someone decided to treat the sequence of 
bits as text characters, then set up con- 
trols for their revision. Database pro- 
grams began when someone decided to 
treat individual blocks as units and divide 
them into named and addressable fields. 

In this way, I would argue, our applica- 







the document, and inclusions of native bytes from other documents. 





Original link | 


Figure 2: An example of linking: Some of the bytes of document X have been 


Document Z 


Spies ow Sen SUR 





included into document Z. Since those bytes contain links to document Y, Z and Y are 


~ now linked. 








Figure 3: Humbers can be represented by I or more bytes. A 0 in the first bit 


signals that the number is complete in I byte. A 1 in the first bit means that the 
remaining bits of the first byte specify the length, in bytes, of the number, which 
can be a binary number up to 1016 bits long—an extremely long number. 
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tions programs have become artificially 
divided into functions on the basis of how 
they are implemented. This keeps us mis- 
led into believing that such programs as 
‘database’ and “text” are divinely or- 
dained, and leads us away from designing 
functions best suited to particular uses. 

The alternative is a new module for 
maintaining storage in its real complex- 
ity, permitting you to understand the in- 
terrelation of all stored materials. Under 
this storage paradigm, you can ascertain 
the origin of every part of every docu- 
ment (in a way that will even save space in 
some environments), as well as make 
note (as if using a highlighting pen and 
sticky notes) of every interconnection and 
feature of interest. To distinguish materi- 
als stored in this way, I will avoid confu- 
sion by not using the word “file,” since 
that is what conventionally stored units 
are called. I will use the term “docu- 
ment” for materials stored according to 
this new paradigm. 


Building Documents by Inclusion 

In the Xanadu paradigm, a document 
consists of native bytes, which originated 
with the document, and inclusions, 
which are bytes native to other documents 
but also present by inclusion, or virtual 
copy, in this one (see figure 1). Concep- 
tually, there is only one copy of every 
byte (though for both safety and imple- 
mentation there are generally other 
copies). A byte is just as fully a part of a 
document in which it is included as it is 
part of the document to which it is native. 

Thus, a document consists (first ap- 
proximation) of native bytes and a struc- 
ture of pointers (hidden and maintained 
by the storage system) for bringing in- 
stances of included bytes from other 
documents. By various system com- 
mands, you can ask where bytes came 
from, ask to see them in their original 
context, and so on. 

At about this point some people—espe- 
cially assembly language programmers 
who like to optimize systems for speed— 
invariably ask, “What about efficiency?” 
Well, at every stage in the development of 
system facilities, some people object to a 
lack of raw access. But keeping in mind 
that storage and computers are cheap, 
and people are expensive, then the real 
efficiency is human efficiency, and it is 
that efficiency we are trying to maximize. 


Keeping Track 
A truly efficient storage system needs a 
data structure that keeps track of arbi- 
trary links between arbitrary portions of 
arbitrary documents. This is important 
for hypertext, for the marking and anno- 
tation of all kinds of data, and for search- 
continued 
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ing on such links and markings. 

In the Xanadu system, we do this by at- 
taching links not to points in the data, but 
to the bytes themselves. Thus, a given 
link is present on every document in 
which any of the bytes (native or in- 
cluded) are linked to another document. 

For example, in figure 2, some of the 
bytes of document X have been included 
in document Z. Since those particular 
bytes are linked to document Y, the same 
link now exists between Z and Y. This 
link will always exist between Z and Y 
until the last of those linked bytes from X 
is deleted from Z. 

We have taken pains to generalize this 
linking system so that it can work seam- 
lessly across all disk, computer, and net- 










11 


= 


41241122 





1.1.2 eo 


1.2.1.9 1.2.65.831 


Figure 4: A small branching structure of simple tumblers. 


work boundaries as the world of com- 
puter storage becomes united. Our 
storage program is designed to be run in 
parallel on networks of an unlimited 
number of servers that respond essen- 
tially as a whole. 

Link types are extensible, and any user 
can create new ones. Although primitive 
links are two-sided, one-sided links can 
be used; links can also be combined (like 
CAR and CDR in LISP) into structures of 
arbitrary richness. 

Links can be searched for by type and 
by endpoints throughout the universe of 
data. Thus, we see the flat file with 
searchable links as potentially a universal 
data structure. 

Since the “‘byte” parts of a file can be 


1.2.65 etc. 
122 2 





Server 


User 


Document Contents 


i a ete cui 
1 .2368.792.6.0.6974.383. 1 988.352.0.75.2.0.1 .9287 





Figure 5: Xanadu address tumblers are divided into four fields: Server, User, 


Major dividers 


Document, and Contents. Each field can be short or long depending on the 

complexity of the item being addressed, and the major divider “.0.” is used to 

separate fields. The digit 1 in the first position of the Contents field indicates that 
this tumbler designates a byte; a 2 in the first position would indicate a link. 


Table 1: Sample commands from Xanadu’s FEBE protocol, in simplified 


form. 


DELETEVSPAN (doc, span) 
Deletes the span. 


MAKELINK (doc, from-spanset, to-spanset, type) 
Makes a link from one document to another. 


FINDNUMFOFLINKSTOTHREE (home-set, from-set, to-set, type) 
Returns the number of links of the specified type residing in the home-set 


between the specified sets. 


FINDLINKSFROMTOTHREE (home-set, from-set, to-set, type set) 
Finds all the links of the specified types connecting any bytes of specified 
sets, provided that those links reside in the home-set. 


FINDDOCSCONTAINING (spans) 
Returns a list of all documents containing any of the material specified by 
the span addresses. 
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instanced anywhere, and for different 
purposes, this method encourages using 
the link mechanism to represent those 
parts that are variable, arbitrary, and 
viewpoint-dependent. For example, para- 
graphs and text attributes such as under- 
lining are represented by links; thus, each 
included instance of specific text material 
can easily be underlined and paragraphed 
differently. 


The Numbering Problem 

Our system must keep track of a very 
large number of items: an ever-growing 
network of serving units (computers, also 
called nodes or file servers) with no cen- 
ter; an ever-expanding system of docu- 
ments, growing unpredictably; an ever- 
expanding number of authors and 
publishers, business users, scholars, and 
miscellaneous accounts; and an ever-pro- 
liferating system of versions of docu- 
ments, some controlled by their origina- 
tors and others not. 

Keeping track of all this essentially 
means keeping track of a lot of numbers, 
some of them small and some very large. 
These internal numbers are used for 
counts and pointers, and for the overall 
scheme of where things are and how to 
get to them. We could, of course, treat the 
growing universe of documents (or 
“docuverse”’) as a large integer domain, 
sparsely occupied by assigned document 
addresses. However, this would mean un- 
occupied areas using up many, many pre- 
cious bits. 

In designing the structure, we faced 
the problem of how to specify a sprawl- 
ing, rapidly and unpredictably growing 
docuverse in a tractable form, with an in- 
dexing scheme that could possibly grow 
very large and still be cogent and parsi- 
monious on the small-scale integer ma- 
nipulations within individual documents. 

As an inspiration, we looked to the 
Dewey decimal system, which, while not 
perfect, doesn’t waste a lot of space on 
empty characters. It led us to the concept 
of forking numbers—numbers that can be 
continually separated to make more num- 
bers—which we have developed in an un- 
usual way. 

The solution to our numbering prob- 
lem involves two concepts. The first is 
the use of compound numbers called 
humbers. 

Humber stands for “humongous num- 
ber,” which can be represented by 1 or 
more bytes. The very first (or complete- 
ness) bit signals whether the number is 
complete in 1 byte. If this bit is unset 
(equal to 0), the remaining 7 bits hold the 
number itself (ranging from 0 to 127), 
and the entire number is stored in the 1 
byte (see figure 3). 
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new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 
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Windows for Data begins 
where other screen packages end, 
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numbers of line items, and an ex- 
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A completeness bit that is set (equal to 
1) means that the remaining 7 bits of the 
first byte specify the length, in bytes, of 
the number. The largest 7-bit number 
(1111111) equals 127 (decimal), so the 
bytes that follow the first byte can carry a 
binary number up to 1016 bits (127 x 8) 
long, a number greater than 10°°°, and 
larger than we will need very soon. 

In this scheme, numbers occupy no 
more space than they need; they are short 
most of the time (when needed for small 
incrementation) and stretch out whenever 
needed, without any change in the gener- 
alized manipulation routines. There is lit- 
tle space overhead: the completeness bit, 
the first byte (if over 128), and no more 
than 7 bits in the length of the mantissa, if 
over 128. 

Humbers are digits represented in the 
main addressing scheme of our system, 
which we call tumblers—a name chosen 
because the action of our system resem- 
bles that of the rotary mechanisms of a 


lock, which slide and increment indepen- , 


dently with respect to each other. 


Anatomy of a Tumbler 

A tumbler consists of a series of integers, 
called “‘digits,” that have no upper limit. 
The digits of the tumbler are separated by 
minor dividers, or points. Thus, 


Bf 
5075923. 
.40. 


are examples of tumbler digits. 

One digit can become several by a 
forking or branching process. For in- 
stance, the digit 


2s 


can branch into several more items, each 
of which is a successive daughter item 
placed “‘under”’ the digit: 


WN 


Similarly, the sixth item under “.2.4.” is 
.2.4.6., 

and the 312th item under that is 
.2.4.6.312. 


The use of such numbers imposes a tree 
structure upon the address space of the 
system (although not upon material 
contained in the system). Figure 4 shows 
a small branching structure of simple 
tumblers. | 
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The tumbler space is an accordion-like 
master address space, potentially very 
large, that provides for the notation of the 
complex relations between documents, 
their ancestors and progeny, their own- 
ers, their home locations on the network, 
and the expansion of the network itself. 

We have developed these basic mathe- 
matical ideas into the Xanadu system as 
follows: The digits in a tumbler are di- 
vided into fields, which are separated by 
the major divider “.0.”, a kind of punc- 
tuation between the fields that also has 
certain useful mathematical properties. 


Microsoft. C 


ter char 
ter CTL ct} 


short £11008 


ctl->debu 


“* now go Find flags and 


while (-—arge) 
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weal Add Watch... 


arcase the arg to 


inte 
Suitch 
rf 


As set up for the Xanadu system, the 
four major fields of tumblers are expand- 
able indefinitely, with three major di- 
viders between them. These fields are 
called Server, User, Document, and 
Contents. Tumblers may be shorter or 
longer depending on the complexity of 
the item being addressed, as shown in 
figure 5. 

The Server is the node on which a 
document is stored, either a single physi- 
cal device or a logical division that may 
be mapped to subdevices or collections of 

continued 
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GOOD. 


Wait no more. Because with 

the Acer LP-75, you get a 

laser printer that meets and even 

surpasses the standards set by the 
industry leaders. 



























and a library of over 70 
others in a choice of 

» either cartridge or 
diskette. 


A complete 
Consider the LR75’s product line 
memory — 1.5 MB standard. At Acer Tech- 


Which means you print an A4 
page of high resolution 
type, halftones and 
sophisticated graphics. 
All in one feed. 

Fully emulating 
the HP LaserJet family, 
the Acer LP75 takes 
all of the best selling 
software packages 
available. Among 
them, AutoCAD, 
Ventura and Page- 
Maker, along with 
countless other appli- 
cations from over 500 
software houses. 


_ nologies our 
long-term 

* commitment 
_ to research 
. and deve- 
With its “‘N lopment 
full page of A 
high resolu- 
tion graphics, 
the Acer LR-75 
makes complex 


merging of text 
and graphics a cinch. 





has 
enabled % 
us to build 
better, more 
affordable 
machines. 
Desktop publishing hardware. 





The extras - at no extra cost 


Unlike other laser printers 
the Acer LP75 is also standard 
equipped with vector graphics 
capability for CAD, CAM and 
CAE applications which lets 
you preview complex drawings 
or schematics. 

Font support includes nine 
resident fonts of popular faces 


Scanner, 19” high resolution 


IMPRE 


Technical specifications 
¢ 1.5MB RAM memory ® HP LaserJet Printer Command iaaenage 2 

compatible ¢ Nine resident fonts standard © Vector graphics 
capability ¢ 300x300 dpi full page graphics ¢ Serial and parallel 


interface @ 418mmx408mmx205mm(DxWxh) 


HP LaserJet is a registered trademark of Hewlett Packard Corp. 
AutoCAD is registered trademark of Autodesk Corp. Ventura is registered trademark 
of Xerox Computer Services. PageMaker is registered trademark of Aldus Corp. 


Acer Technologies Corporation 

401 Charcot Avenue, San Jose, California 95131, USA. 

Tel: 408-9220333. Fax: 408-9220176, 408-9220177. 

Call toll-free (800) 7821155 (California only), (800) 5381542 
for the name of the dealer nearest you. 


soon available includes an Acer 


monitor and the Acer Mouse. 

Software user support in- 
cludes Acer Form developed as 
the ideal solution for pro- 
fessional documents and 
forms. And support drivers 
such as AutoCAD are available 
for professional users. 

From printers to peri- 
pherals, data communication 
products to stand alone PCs 
and advanced multiuser 
systems, what we do best is 
provide complete and - 
integrated solutions. 

It’s what we've been doing 
now for many years. And 
something we intend to keep 
on doing. 

Acer. A name synonymous 
with quality, reliability, price 
performance and advanced 
technology. In short, value. 

So check us out. Ask your 
nearest dealer about the 
Acer LP-75. And see how it can 


help you make a good 


impression in business. 
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A New Word For Value 
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devices in the future, all of which would 
branch within this first field. 

The User field of the tumbler desig- 
nates the owner of a document, which can 
also branch off within this field to 
indicate daughter accounts, departments, 
interests and projects, or areas of record- 
keeping. 

A Document is the logical entity in 
which materials are stored. Within this 
field, subdivisions can branch off to rep- 
resent different versions of the document, 
as shown in figure 4. 

The final tumbler field specifies the in- 
dividual contents and can represent either 
bytes or links. When this section of a 
tumbler address begins with a 1, the ad- 
dress is that of a byte. Thus 


X.0.X.0.X.0.1.1 


indicates the first byte of the document, 
and 


X.0.X.0.X.0.1.9287 


indicates the 9287th byte of the docu- 
ment. 

Numbers with 1 as the first digit in the 
last field can, by interpretation, map se- 
quential data other than simple bytes 
(e.g., a DNA sequence). 

When the fourth section of a tumbler 
address begins with a 2, the address is 
that of a link. The number after the 2 in- 
dicates the number of the link. Thus, 


X.0.X.0.X.0.2.352 


indicates the 352nd link contained in this 
document. 

In the future, numbers above 2 could 
be used in the first position of this field to 
indicate that the following digits are parts 
of nonsequential structures, such as a 
graphic image, a video frame, or a musi- 
cal notation. 


Two Types of Tumblers 

Tumblers are used in two ways: They can 
refer to an address (a place tumbler, as 
discussed already), or to a span of the ad- 
dress space—a series of bytes and/or 
links, a series of documents, a tree struc- 
ture in the address space, or even the en- 
tire docuverse. 

A span is represented by two tumblers: 
an address tumbler and a difference tum- 
bler. These tumblers are governed by dif- 
ferent rules. To begin with, address tum- 
blers are stable, referring to the same 
entity no matter how much additional ma- 
terial is added to the docuverse; they re- 
main valid wherever you are. 

A difference tumbler, on the other 
hand, is valid only in relationship to its 
tumbler address. Difference tumblers are 
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derived from two address tumblers in a 
process called tumbler subtraction. This 
involves the first object in a specified 
subtree (the subtrahend) and the first ele- 
ment after the specified subtree (the 
minuend), which is always “larger” (in 
the sequence of tumblers) than the subtra- 
hend; the result is a difference tumbler 
representing the intended span. 

The rules for tumbler subtraction are 
as follows: Place the subtrahend under 
the minuend; start at the left, and for 
every field that is the same in both tum- 


blers, place a zero (maintaining the field — 


pointers. 
*Time is negligible. 
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Fast Execution Speed. 


Microsoft® C 4.0 Microsoft C 5.0 
Sieve (25 iterations) 5.7 Te 
Loop 11.0 0.0* 
Float 19.9 0.1 
Dhrystone rvs 19.1 
Pointer 7.4 


* New optimizations generate the fastest code: 
— Inline code generation. NEW! 
— Loop optimizations: NEW! 
— Loop imvariant expression removal. NEW! 
— Automatic register allocation of variables. NEW! 
—Ehmination of common sub expressions. 
—Improved constant folding and value propagation. 
Fine tune your programs for even greater speed: 
— Coding techniques for writing the fastest possible 
programs are inclided in the documentation. NEW! 
—Segment Allocation Control: 
—Group functions into the same segment to get faster 
NEAR calls. NEW! 
— Specify which segments receive variables to yield 
faster NEAR references. NEW! 
— Uses register variable declarations. 
— Mix memory models using NEAR, FAR & HUGE 


Ncrosot C5 () 


Optimizing Compiler — 


divider zeros as checkpoints, always in 
correspondence); when you encounter a 
difference in corresponding digits, sub- 
tract the integers in that position. (The re- 
sult cannot be negative; this would mean 
the subtrahend was larger than the minu- 
end, which is illegal.) All digits that fol- 
low are copied down from the top row. 

For example, the span of addresses be- 
tween the tumbler address 


1.0.1.0.1.0.1.9287 
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and the earlier tumbler address 
1.0.1.0.1.0.1.7156 


is represented by the earlier address and 
the difference tumbler 


0.0.0.0.0.0.0.2131. 


This is the simplest kind of tumbler sub- 
traction, in which the tumbler addresses 
have the same Server, User, and Docu- 
ment fields. 

A more complex example of tumbler 
subtraction, in which a span covers two 
different users, would be: 


1.0.234.0.45.0.1.334 
PO.F12.0.17,0.1:97 7 


0.0.122.0.45.0.1.334 


It may help to think of tumbler subtrac- 
tion as something like “step backward 
one chapter, three paragraphs, and two 
lines.” 

Tumbler addition involves the first ele- 
ment in a specified subtree (the augend) 
and a difference tumbler (the addend) 
representing the span; the result will rep- 
reseni the first element after the specified 
subtree. 

The mechanics of tumbler addition are 
as follows: For every leading zero in the 
second row, the corresponding integer is 
copied down from the first row. When a 
nonzero digit is encountered in the sec- 
ond row, an addition between the two 
rows is performed for that field. All addi- 
tional fields are copied down from the 
second row, as shown in the following 
examples: 


1.0.1.0.1.0.1.7156 (first tumbler 
in tree) 

0.0.0.0.0.0.0.2131 (difference 
tumbler) 


1.0.1.0.1.0.1.9287 (first tumbler 
after end of tree) 


1.0.112.0.17.0.1.977 (first tumbler 
in tree) 
0.0.122.0.45.0.1.334 (difference 
, tumbler) 
1.0.234.0.45.0.1.334 (first tumbler 
after end of tree) 

Let me stress that tumbler arithmetic as 
presented here has been contrived, like 
many other mathematical activities we 
need, rather than discovered. 

Span addresses are necessary to spec- 
ify what links point to and from, and to 
specify the domains to be searched for 
documents and links in the various user 


requests to the system. Subtraction is the 
process needed to specify the spans, and 
addition is its inverse. This system has 
some interesting and helpful features. For 
example, it lets you refer to the entire 
docuverse simply by using a span whose 
difference tumbler has a 1 in the very first 
position. 


A Matter of Protocols 

Now that we have a scheme for referring 
to documents and the links between 
them, I’ll explain how the system will 
handle these pieces. Xanadu has two 





















minute. NEW! 


brace matching. 


Fast Compilation. 
Fast Prototyping. 


Microsoft C Version 5.0 includes QuickC™ which 
lets you edit, compile, debug, and execute in an 
integrated environment. It’s ideal for prototyping. 
¢In-memory compilation at 10,000 lines/ 


¢ Built-in editor with parentheses, bracket and 


- Use the integrated debugger to animate through 
~ your program, add watch variables and set 
dynamic breakpoints. NEW! 

- MAKE file is automatically generated for you. 
Simply indicate the modules you want to use, 
then MAKE recompiles and links only those 
modules that have changed. NEW! 

¢Full C 5.0 compatibility: 

—Completely source and object code compatible. 
— Emits CodeView®-supported executables. 
—Identical compile/link command lhne switches. 


main sets of protocols, which dictate how 
the system behaves: FEBE (front end to 
back end) and BEBE (back end to back 
end). 

All requests to the Xanadu system are 
made by applications programs through 
the FEBE protocol, which manipulates 
the addresses (and spans of addresses) 
necessary to find text and links and to fol- 
low them. The FEBE protocol also in- 
cludes instructions for insertion in a doc- 
ument, deletion from a document, and 
rearrangements of unlimited size. 

continued 
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Optimizing Compiler 
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In the beginning, there was 


POWCT. When Wyse engineers set out to create 
a new PC family, criterion one was power with 
total compatibility: higher performance for indus 
standard software. ‘Today’s and tomorrow’. 

The results are four uniquely upgradeable 
Modular Systems Architecture” Wyse PCs tha 
make up the most powerful PC family in the 


business. 
At the top, the new WYSEpc 386 has one o 


the highest benchmark ratings yet for a personal 
computer. Our unique design achieves exception 
memory speed as well as processing speed for 
zero wait state performance on multiple operating 
systems. Such as MS-DOS? OS/2™ and Xentx? 


It delivers power to satisfy the insatiable. 
And it’s only the beginning. Our 8 MHz A 


Wyse® is a registered trademark of Wyse Technology. SystemWyse, WYSEpc 386, and 
Modular Systems Architecture are trademarks of Wyse Technology. Other trademarks/ 
owners: MS-DOS, Xenix/Microsoft; OS/2, AT, IBM/International Business Machines. 
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WYSEpc 386 driving our VGA color monitor. Actual screen image. 


compatible, 12.5 MHz professional desktop 286, 
and 12.5 MHz zero wait state 286 provide more 
power for every level of user. 

Introducing SystemWyse™ Our PCs form the 
core of a comprehensive system for creating solu- 
tions. They link effortlessly with our terminals, 
monitors, and expansion modules in solutions of 
exceptional quality and value. And SystemWyse 
is backed by the company that makes more 
terminals than anyone but IBM. 

ystemWyse. It’s a power structure you 


can build on. 1L800-GEI-WYSE 


WYSE 


We make it better, or we just don't make it. 
Circle 298 on Reader Service Card 
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Table 1 contains samples of FEBE 
commands. Note that these commands 
are not seen by the user but handled in- 
visibly by programs in the user’s front- 
end machine. Some of the commands as 
presently defined will return avalanches 
of material. Further refinement of the 
protocol will specify handshaking meth- 
ods for controlling this. 

The BEBE protocol, which is still un- 
dergoing definition, will connect nodes 
of the Xanadu network so as to meld the 
contents of separate Xanadu servers into a 
single unified space, where different 
nodes contain maps of the whole docu- 
verse with varying degrees of detail. 


Application Design 

The interior design of applications for use 
with the Xanadu storage engine is very 
different from conventional application 
design, since so much is handled by the 
storage mechanism. All references to 
links and stored materials go through the 
FEBE protocol (even if the entire Xanadu 
module is bound into the program), and 
the programmer’s design work becomes, 
to a large extent, the user interface. 

Note that the application designer is no 
longer constrained by old categories of 
programs, since the Xanadu data struc- 
ture provides a broad-spectrum represen- 
tation method for word processing, data- 
bases, CAD/CAM, molecular modeling, 
seismographic data, bit-mapped graph- 
ics, image synthesis, and other functions, 
which can be combined in new ways. 
Software designers have not merely a li- 
cense, but a mandate, to start from 
scratch, since (regrettably) no existing 
programs will work with our model of 
storage. But we believe that applications 
as presently implemented—balkanized, 
irreparably divided in function, and 
carved into zones of partial compatibil- 
ity—have reached the limit of common 
sense and tolerability. 

As when any higher-level function mi- 
grates to system software and language 
facilities, some programmers may feel 
that part of their creativity has been taken 
away. On the contrary, we believe that 
our system frees programmers for the 
truly creative work of designing interac- 
tion, visualization, and conceptual struc- 
ture. Applications programmers are usu- 
ally so busy with the impediments of 
storage and data-structure maintenance 
that they tend to sleight the more impor- 
tant subtleties of interaction and what I 
call “virtuality” —the conceptual struc- 
ture and feel of a system. Now they can 
concentrate fully on these issues. 


Implementation 
The Xanadu storage engine described 
above presently exists in full prototype, 





available via phone line for experimenta- 
tion by serious developers. Its software 
mechanisms are proprietary and are pres- 
ently covered by trade secret; we hope to 
publish them at a future date. 

The present architecture is chiefly the 
work of Mark S. Miller and Roger Greg- 
ory, with myself, Stuart Greene, Eric 
Hill, and Roland King. The program is 
written in C under Unix. In the current 
version (August 1987), it compiles to 
about 135K bytes on the 68000 micropro- 
cessor. A local search space of 10 mega- 
bytes is desirable, though we expect that 


And spee d 


to be reducible for personal and office ap- 
plications. The resident protocol man- 
ager (required by applications programs) 
compiles to about 35K bytes. 

[Editor’s note: The C source code for 
the Xanadu protocol handler for applica- 
tions programs is available on BIX, on 
BYTEnet, on disk, and in the Quarterly 
Listings Supplement as the file XANA- 
DU. PRO. See “Program Listings”’ in the 
table of contents. To use the module, you 
will need a C compiler for the IBM PC, 
the Macintosh, or the Amiga. Serious ap- 

continued 






Fast Debugging. 


Microsoft C Version 5.0 includes Microsoft CodeView, 
our source-level windowing debugger that lets you debug 
more quickly and thoroughly than ever before. 

¢ Debug larger programs: 

— Debug through overlays created by the 
Microsoft overlay linker. NEW! 

— Expanded Memory Specification (EMS) 
support. NEW! 

Fast debugging through precise control of your 
program execution: 

— Access source level and symbolic debug information 
from your Microsoft C, FORTRAN, and Macro 
Assembler programs. NEW! 

— View your source code and assembly simultaneously. 

— Watch the value of variables change as you execute. 

—Set conditional breakpoints. 

— Animate or single step through your program. 

CodeView brings you as close as you’ve ever been 
to your hardware: 

— Swap between your code and output screens. 

— Watch your registers and flags change as your ~~ 
program executes. 

All benchmarks run on an IBM® Personal System/2™ 
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(800) 426-9400. 


In Washington State and Alaska, (206) 882-8088. In Canada (416) 673-7638. 
Microsoft, the Microsoft logo and CodeView are registered trademarks and QuickC 
is a trademark of Microsoft Corporation. IBM is a registered trademark and 


Personal System/2 is a trademark of International Business Machines Corporation. 
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plications developers who have a pro- 
gram incorporating this module and wish 
to experiment with the Xanadu system 
can contact Roger Gregory at (408) 244- 
2643.] 

We have dealt with a large-scale prob- 
lem where clean design is vital—both in- 
ner simplicity and a clean interface to the 
outside world. We believe we have 
achieved this. 

Our analysis indicates that as the num- 
ber of documents and links grows, degra- 
dation of the performance of the system 
will, at best, be log-like and at worst, 
square root-like: a rate of deterioration 
that is greater at first, then leveling off. 
For instance, each time the number of 
links doubles, there should be only a 
slight degradation of performance. 

Unfortunately, this analysis doesn’t 
give us base rates to judge what perfor- 
mance we’ll get on presently available 
machines, and we await these empirical 
_ figures with great interest. 

The present design calls for the use of 
sequential computers. However, given 
our long-term goals and today’s new 
hardware, we expect to introduce various 
types of parallelism to improve perfor- 
mance and make the system practical on 
the scale we intend. 
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Universal Hypertext Publishing 

The grand ambition of the Xanadu system 
is not ‘‘a database the size of the world,” 
but rather a repository publishing net- 
work for anybody’s documents and con- 
tents, which users may combine and link 
to freely. 

This will permit a new form of elec- 
tronic publishing, entirely within the tra- 
dition of paper publishing but greatly 
streamlined: One need not ask permis- 
sion to republish something, but simply 
place it in a document as an inclusion. 
The bytes will not be physically copied, 
but only included by reference. | 

Nothing will ever be misquoted or out 
of context, since the user can inquire as to 
the origins and native form of any quota- 
tion or other inclusion. Royalties will be 
automatically paid by a user whenever he 
or she draws out a byte from a published 
document. The permission procedures of 
conventional publishing are bypassed, 
with complete fairness to all parties. 
Blanket permission for inclusion and 
linkage must be granted contractually by 
a user when depositing a document for 
publication. Legal accountability for both 
links and text will be the responsibility of 
their owners. Private documents can be 
stored under the same system, but with 


WHOLE EARTH 


XT Turbo 


_ Complete 20 MB System 
“Complete plug-in-and-use system 


slightly different rules: A private docu- 
ment can include or link to published 
documents, but not vice versa. 

Today’s conventional databases will 
not satisfy the information needs of the 
noncomputing public, nor can they pro- 
vide methods for publishing the ever- 
more-interconnected writings now being 
placed on electronic networks. It is our 
hope to bring the power of electronic ac- 
cess to the new and sweeping literary me- 
dium of hypertext, in all the forms that 
the mind can devise. 
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Other Great Prices 


80286, complete, |OMhz...........979. 
80286, complete, |0Mhz 


The Confident Compatible. Superb 

workmanship. Assembled in our Berkeley 

California plant and lab tested to 

ensure quality and. compati- 
bility! Each computer gets a 
48-hour burn-in. 
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Features Include: 

¢ Dual clock speed/keyboard switchable 4.77Mhz and |OMhz ¢ 640K RAM e 150 watt 
power supply @ Eight expansion slots ® Runs all MS-DOS programs ¢ BRAND NEW (not 
refurbished) famous make 20MB hard drive and controller card © 360K famous make 
floppy drive ¢ AT style 85 key keyboard w/LED status indicators © Monographics (Her- 
cules compatible) card w/printer port ® High resolution TTL amber screen monitor 
System assembled and tested ¢ FULL ONE YEAR LIMITED WARRANTY e 30- 

ay return for refund policy © FCC Class B approved 


Hayes compat. 2400b modem 
Everex 2400b external 





Free Freight 
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For the complete IBM*PC fumily and compatibles, 
@ “Don't compute without it.’ 


— New York 


recommended for business users.” 


— Time-Life 


/' “Indispensable."— PC Maga- 
Essential in da poy 
personal computing.” — 
ine, @ Three years 
lass” Best Utilities. 


zine, @ ‘ 


—PC World, @ “A pleasure 

to use."—-PC Week, — 

@ “You Tl bless this disk.” 

— Peter McWilliams/ 

The Personal Computer Book. 


A life saver for your data. 


Now it$ not so 


UTILITIES 


VERY 
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es, BB “Highly 
ccess Newsletter. 
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lonely at the top. 


At last. 

After five long years alone at 
the top of the best-seller lists, 
the Norton Utilities™ is being 
challenged by another software 
package. 

Which is no small feat, 
considering that Version 4.0 is 
selling even faster than its prede- 
cessors did. 

Unfair competition. 
Of course, in order to compete 
with the Utilities, this upstart 
new package first had to copy it. 

It had to include the famous 
UnErase;" which has rescued 
the derriéres of thousands of 
grateful PC users. 

As well as the unique File 
Info, which lets you attach de- 
scriptions of up to 65 characters 


to your files. 

Not to mention the Norton 
Integrator, which lets you con-. 
trol everything froma single | 

rogram and gives you on-line 
elp for each function. 
; In fact, The Advanced Edition 
_ of the Norton Utilities includes 
every single one of the features, 
functions and enhancements 
that have made Version 4.0 
So popular. 

Right down to the user inter- 
face which, according to the 
InfoWorld Review Board makes 
the Advanced Edition “as easy 


to use as possible? 
And that’s not all. 
The more the merrier. 


Because the Advanced Edition 
goes on to include a wish list 


Peter Nortor- 


of brand new technical features 
and functions. 

Like Speed Disk, for tighten- 
ing up disk space and optimiz- 
ing access. 

And Format Recover, for 
unformatting your accidentally 
reformatted hard disk. 

As well as a FAT Editor,a Par- 
tition Table Editor, a Directory 
Editor and access to absolute 
disk sectors. 

All of which explains why 
InfoWorld called the Advanced 
Edition “a great posi” that 
has gotten even better.” 

We just call it good company. 





COMPUTING 


Designed for the IBM® PC, PC-AT and DOS compatibles. Available at most software dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd. #186, Santa Monica, CA 90403. 
To order: 800-451-0303 Ext.40 (VISA and MasterCard welcome). MCI Mail: PNCI. Fax 213-453-6398. © 1987 Peter Norton Computing. 
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Horowitz In Moscow The historic 
return! Music by Scarlatti, Mozart, 
Rachmaninov, Liszt, Chopin, Scriabin, 
Schumann, others. DG DIGITAL 125264 


Handel, Water Music The En- 
glish Concert/Pinnock. “Quite the best 
performance...now on the market.” — 
Gramophone Archiv DIGITAL 115306 


Holst, The Planets Montreal 
Symphony Orchestra/Dutoit. 

“[A] stunning performance... The 
best available on bothLP and 
CD.”—Gramophone London 
DIGITAL 115448 


Andrew Lloyd Webber, Varia- 
tions; more Julian Lloyd Webber, 
cello. London Philharmonic Orchestra/ 
Maazel. Philips DIG/TAL 115473 


Dvorak, Symphony No. 9 
(New Wor d) Chicago Symphony 
Orchestra/Solti. ‘“The playing is super- 
latively good.”-—Gramophone London 
DIGITAL 115168 
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Handel, Messiah (Highlights) 
Musica Sacra/Westenburg. Hallelu- 

jah Chorus, | Know That My Redeem- 
er Liveth, more. RCA DIGITAL 153586 


James Galway & The Chief- 
tains: In Ireland Danny Boy; 
When You And | Were Young, Maggie; 
Down By The Sally Gardens; more. 
RCA DIGITAL 124344 


Ravel, Daphnis et Chloé 
(Complete) Montreal Symphony/ 
Dutoit. ‘An absolute 
dream performance.” 
—Stereo Review London 
DIGITAL 115520 








Mozart, Clarinet & Oboe Con- 
certos Pay, basset clarinet; Piguet, 
oboe. Academy of Ancient Music/Hog- 
wood. L’Oiseau-Lyre DIGITAL 115523 


Brahms, Cello Sonatas Yo-Yo 
Ma, cello; Emanuel Ax, piano. ‘“‘Distin- 
guished...handsomely recorded.’ — 
Stereo Review RCA DIGITAL 154044 


Richard Stoltzman: Begin 
Sweet World Title song, Amazing 
Grace, Clouds, Abide With Me/Blue 
Monk, more. RCA DIGITAL 150414 


Mozart, Requiem Leipzig Radio 
Choir; Dresden State Orchestra/ 
Schreier. “Exceptionally satisfying.” — 
High Fidelity Philips DIG/TAL 115039 


Rimsky-Korsakov, Schehera- 
zade Vienna Philharmonic/Previn. “A 
fresh and spacious reading.” — 
Gramophone Philips DIGITAL 115415 


Pops In Love The Boston Pops/ 
Williams. Clair de lune, Gymnopédies 
Nos. 1 & 2, Albinoni Adagio, Fantasia 
On Greensleeves, Pachelbel Canon, 
more. Philips D/G/TAL 125230 


Galway & Yamashita: Italian 
Serenade Flute & guitar works by 
Paganini, Cimarosa, Giuliani, Ros- 
sini & Bazzini. RCA DIGITAL 173824 


Horowitz In London Recorded 
live! Schumann, Kinderscenen; Cho- 
pin, Polonaise-Fantaisie & Ballade No. 
1; more. RCA DIGITAL 162507 


Mozart, The Piano Quartets 
Beaux Arts Trio; Bruno Giuranna, 
viola. “Absolutely indispensable.” 
—Stereo Review Philips D/G/TAL 
115271 


Wagner, Orchestral High- 
lights From The Ring Vienna 
Philharmonic/Solti. Ride Of The Val- 
kyries, more. London DIGITAL 115426 


The Canadian Brass: High, 
Bright, Light & Clear Air On The 
G String, Masterpiece Theatre Theme, 
others. RCA DIGITAL 144529 


Pops In Space John Williams 
leads The Boston Pops in music from 
Star Wars, Close Encounters, Super- 
man, more. Philips DIG/TAL 105392 


Pachelbel, Canon in D Also 

includes other works by Pachelbel & 
Fasch. Maurice André, trumpet; Pail- 
lard Chamber Orchestra. RCA 133877 


Gershwin, Rhapsody In Blue; 
An American In Paris; Con- 
certo Pittsburgh Symphony/Previn 
(pianist & conductor). Philips 
DIGITAL 115437 


IPS/6550 E. 30th St./Indianapolis, IN 46219 





Vivaldi, The Four Seasons The 
English Concert/Pinnock. ‘The finest 
recording of [it] I've heard.”—High 
Fidelity Archiv DIGITAL 115356 
Sousa, Stars & Stripes For- 
ever Philip Jones Ensemble. Plus 


Semper Fidelis, Washington Post, 
more. London DIGITAL 115051 





Michael Feinstein: Remember 
Irving Berlin standards include title 

song, Alexander’s Ragtime Band, Put- 
tin’ On The Ritz, more. Elektra 153947 


Tchaikovsky, Symphony No. 6 
(Pathétique) Chicago Symphony 
Orchestra/Levine. “A sound that daz- 
zles and sings.” —Milwaukee Journal 
RCA DIGITAL 153939 


Teresa Stratas Sings Kurt 
Weill Havanna-Lied, Foolish Heart, 
Lonely House, Surabaya-Johnny, One 
Life To Live, more. Nonesuch 124748 


Rudolf Serkin: Mozart, Piano 
Concertos Nos. 12 & 20 “He 
makes every phrase glow with life.’"-— 
Stereo Review DG DIGITAL 115062 


Rossini, Overtures Orpheus 
Chamber Orchestra. The Barber Of 
Seville, The Turk In Italy, Tancredi, 5 
others. DG DIGITAL 115527 


Gregorian Chant Schola of the 
Hofburgkapelle, Vienna. 10 Propers 
from Graduale Romanum; more. 
Philips DIGITAL 115434 


Alicia de Larrocha: Falla 
Nights In The Gardens Of 
Spain Plus rhapsodies by Albéniz & 
Turina. London DIGITAL 115410 


Tomita: The Mind Of The Uni- 
verse (Live At Linz, 1984) Ode 
To Joy, Also Sprach Zarathustra 
(opening), more. RCA 173829 


IPS 520 


OMPACT DISCS 


SSETTES 


with No Obligation to Buy An 


Fiddler On The Roof Zero Mos- 
tel & original cast. Matchmaker 
Matchmaker, Sunrise Sunset, If | Were 
A Rich Man, more. RCA 100051 


Mozart, Posthorn Serenade; 2 
Marches Academy of St. Martin-in- 
the-Fields/Marriner. “Gracious, warm 
musicmaking.’—The New York Times 
Philips DIGITAL 115151 


Pavarotti: Anniversary Che gel- 
ida manina, E lucevan le stelle, Vesti 
la giubba, Cielo e mar, Addio alla 
madre, 11 more. London 115344 


Bach, Goldberg Variations 
Trevor Pinnock, harpsichord. “This is a 
definitive performance.’’—Stereo 
Review Archiv 105318 


Kathleen Battie: Salzburg 
Recital With James Levine, piano. 
Purcell, Mozart, Strauss, Handel, 
Fauré, & more. DG DIGITAL 115292 


Mendelssohn, A Midsummer 
Night’s Dream Ambrosian Sing- 
ers. Philharmonia Orchestra/Marriner. 
Philips DIGITAL 115546 


CORDS OR 


Artur Rubinstein: Chopin, 14 
Waltzes “[His] playing is relaxed, 
assured, and wonderfully con- 
trolled.” —American Record Guide 
RCA 101987 


Kiri te Kanawa: Blue Skies 
With Nelson Riddle: Title song, Speak 
Low, How High The Moon, So In Love, 
8 more. London DIGITAL 115035 





ie SU Colt-lelem or-\'r-1celet 


his remarkable $1 offer is being made to 
introduce you to an outstanding classical music 


for 


Strike Up The Band—The 
Canadian Brass Plays George 
Gershwin Title song, The Man | 
Love, Porgy & Bess Suite, 3 Preludes, 
more. RCA DIGITAL 160640 


The King And I Yul Brynner, 
Constance Towers & revival cast. Get- 
ting To Know You, Hello Young Lovers, 
Shall We Dance, more. RCA 123742 


Tchaikovsky, Symphony No. 4 
Chicago Symphony Orchestra/Solti. 
“Eminently successful: powerful, fluent 
and virtuosic.” —Ovation-London 
DIGITAL 125038 


Mozart, sym honies Nos. 40 
& 41 (Jupi ert James Levine con- 
ducts the Chicago Symphony Orches- 
tra. RCA DIGITAL 104810 


Beethoven, Symphony No. 3 
in E-Flat (Eroica) Academy of 
Ancient Music/Hogwood. L’Oiseau- 
Lyre DIGITAL 115535 


Rubinstein Plays Rachmanin- 
Off Piano Concerto No. 2 & Rhapsody 
On A Theme Of Paganini. RCA 170232 
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Debussy, La Mer; Nocturnes 
Boston Symphony Orchestra/Davis. 
“The BSO is in tip-top form through- 
out.”—Ovation Philips DIG/TAL 115068 


Bach, Organ Works Daniel Chor- 
zempa plays the Toccata & Fugue in D 
Minor; the Prelude, Largo & Fugue in 
C; more. Philips DIG/TAL 115193 


Placido Domingo Sings Tan- 
gOS Mi Buenos Aires Querido, Alma 
de Bohemio, Nostalgias, El Dia Que 
Me Quieras, 6 more. DG 105302 


Kiri te Kanawa: Ave Maria 
Jesu, Joy Of Man’s Desiring; Let The 
Bright Seraphim; O Divine Redeemer; 
more. Philips D/G/TAL 115213 


Perlman: Mozart, Violin Con- 
certos Nos. 3 & 5 Vienna Philhar- 
monic/Levine. “Radiantly sumptuous.” 
—High Fidelity DG DIGITAL 115146 


Barry Douglas: Tchaikovsky, 
Piano Concerto No. 1 London 
Symphony Orchestra/Slatkin. Ova- 
tion’s Debut Recording Artist Of The 
Year! RCA DIGITAL 164293 


Values up to $47.94 


She Irtetnalionul Previa facie 


membership—with never any obligation to buy. 


You'll find hundreds of outstanding albums in each issue of the 
Society's magazine, which will be sent to you every 4 weeks. 
You will also receive 6 special sale issues, giving you 19 
opportunities a year to shop for fine music at home. But there 
is no obligation to accept any offering at any time. 


You choose only the music you want! 
lf you’d like to accept the Main Selection, you need not do a 
thing. It will be sent automatically. If you’d prefer an alternate 
selection or none at all, just mail back the Notification Card by 
the specified date. You'll always have at least 10 days to decide. 


Substantial savings with our half-price bonus plan. 
For every regular purchase you do make, you may choose a 
bonus album for only half of the members club price! A ship- 
ping/handling charge is added to each shipment. 


3 Compact discs or records or cassettes for just $1! 
Begin your membership now by choosing any 3 albums shown 
here for just $1 plus shipping and handling. Send no money 
now. We want you to judge for yourself before you decide to buy. 
If not delighted, return your 3 albums at the end of 10 days 
without obligation. 


—-----------------7 


P.O. Box 91406 - Indianapolis, IN 46291 


_] YES! Please accept my membership in The International Preview Society 
and send me, for 10 days FREE examination, the 3 albums | have indicated 
below. | may return them after 10 days and owe nothing, or keep them and pay 
only $1 plus shipping & handling. 


Please send all selections on: | Compact Disc [| Cassette (| Record 
Write Selection Numbers Here: 


ft A i ee 


L] Mr. 
(] Mrs. 
(_] Miss First Name Initial Last Name (PLEASE PRINT) 


Address Apt. 


City State Zip 
Telephone (_________) 
Area Code 


NOTE: Members who select compact discs will be serviced by the Compact 
Disc Club. Full membership details will follow with the same 10-day, no- 
obligation, no-minimum purchase privilege. 


Limited to new members, continental USA only; 
KATES 


one membership per family. We reserve the right to 
request additional information or reject any applica- 
tion. Local taxes, if any, will be added. 
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MANAGING MEGABYTES 





As personal computers accommoaate larger and larger databases, 
we ll need new methods of “query optimization” to get at the data quickly 


THE HARDWARE FOR handling very 
large data sets on personal computers is 
here: 20-megabyte and 40-megabyte hard 
disk drives are commodity items. IBM 
has decided to port DB2, its mainframe 
relational DBMS, to the OS/2 operating 
system, and has announced that a 314- 
megabyte hard disk drive will be available 
for the PS/2 Model 80. 

However, these large data sets require 
careful handling. Accessing the data in 
the wrong way can bog down the com- 
puter for hours or even days. You can’t 
get quick responses if your query re- 
quires a 30-megabyte table to be sorted or 
if it compares every item in three 5-mega- 
byte tables. 

Mainframe and minicomputer users, 
who have dealt with large databases for 
years, have come up with two basic solu- 
tions. The first is to use hierarchical or 
network database managers that use 
pointers to set up paths for accessing 
data. These systems are called naviga- 
tional databases because the user must 
“navigate” a series of pointers, telling the 
database manager precisely how to find 
the desired information. They are very 
efficient in the hands of an expert, but 
they are much harder to use than rela- 
tional database managers. 

The second solution is to use a query 
optimizer to find an efficient way of an- 
swering the user’s question, making use 
of indexes, hashing, and other aspects of 
the database’s organization. The user 
does not tell the database manager how to 
access the information and never sees the 
access plan that is used. 

Query optimizers for relational data- 





Jonathan Robie 


bases are the focus of this article. I will 
explain why they are necessary, cite gen- 
eral principles for query optimization, 
and show how a query optimizer gener- 
ates an access plan for a simple query. 


The Need for Query Optimization 
Query optimizers are found on nonproce- 
dural relational database managers (see 
the text box “Database Terminology” on 
page 244). The user’s queries specify 
what information is wanted but not how 
the database manager should go about 
finding that information. 

The query optimizer chooses an effi- 
cient access plan for the query using in- 
formation about the structure of the data- 
base. If the optimizer makes the right 
choices, a relational database can be ex- 
tremely efficient, but wrong choices can 
make it unbearably slow. 

Almost all relational systems with 
query optimization use SQL (pronounced 
“‘sequel’’) or Quel as a query language. 
Of the two, SQL has wider support, and 
ANSI has adopted a SQL standard. 
Microcomputer programs that use SQL 
include PC Ingres, Sybase, Informix, 
Oracle, Emerald Bay, and SQLBase. 

I would like to illustrate the nonproce- 
dural nature of SQL with an example that 
will be used throughout this article. Fig- 
ure 1 shows a simple database that might 
be used by a hardware store to manage its 
supply. Suppliers are each assigned a 
supplier ID (sid), and parts are assigned 
a parts ID (pid). The supply table tells 
how many parts are in stock for each sup- 
ply ID and parts ID. Suppose the man- 
ager of the store wanted to know which 


items in stock came from Wanda’s Ware- 
house. He might use the following SQL 
statement: 


select parts.pname, supply.quantity 
from parts, supplier, supply 
where supplier.sname 
= "Wanda's Warehouse" 
and supply.sid = supplier.sid 
and supply.pid = parts.pid; 


This query involves three tables and three 
conditions. Somehow we have to relate 
information across all three tables. The 
query does not specify how to do this. 

The worst possible way to answer this 
query is also the most obvious—create a 
temporary table that has the information 
from all tables and pick out the rows that 
meet all the conditions. Suppose we have 
650 parts that are commonly stocked, 
500 items currently in stock, and 150 
suppliers. Each row in the first table must 
be combined with each row in the sec- 
ond, and the result combined with each 
row of the third. Our temporary table 
would have 650 x 500 x 150 rows. 

But the where clause tells us that we 
don’t need to use all these rows. We need 
only the rows from the supplier table in 
which supplier.sname = "Wanda's 
Warehouse". Once we know the supplier 
ID from this row, we need only the rows 
from the supply table that match it, and 

continued 


Jonathan Robie is a freelance systems 
consultant at Software by Design (P.O. 
Box 26121, Lansing, MI 48909). He can 
be reached on BIX as “‘jrobie.”’ 
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FAST DATA ACCESS 








we need only parts that are indicated by 
these rows. If only 15 items in stock are 
supplied by Wanda’s Warehouse, we can 
find the answer using only 1 row in the 
supplier table, 15 in the supply table, and 
15 in the parts table. 


Some General Principles 

Most relational databases create tempo- 
rary tables to combine information from 
pairs of tables. The text box below ex- 
plains how the join operation is used to do 
this. You will need to know about joins to 


Database Terminology 


he terms relational and nonproce- 

dural are often misused. Ted Codd, 
who invented the relational model, once 
griped that it is hard to find a vendor that 
does not claim its DBMS is relational. It 
is important to realize that most data- 
base managers claiming to be relational 
are not. 

A relational database stores all infor- 
mation in tables and can manage data by 
direct manipulation of these tables 
without reference to other constructs. 
The basic relational operators—select, 
project, and join—each produce a new 
table by combining one or more tables. 
Any piece of information in a relational 


understand the rest of this article. SQL 
does not have an explicit join statement, 
but when several tables are referenced in 
a query, they must be joined to process 
the query. 

There are two basic ways the database 
manager can join tables. The first is 
called a nested-loops join and involves 
comparing every row in one table to 
every row in the other and combining the 
qualifying rows. 

The sort-merge join is generally much 
more efficient. The sort-merge algorithm 


database can be accessed directly by re- 
ferring to the table name, key value, and 
column name. According to Codd, a 
database that meets these criteria can 
claim to be minimally relational. (To be 
fully relational requires much more, but 
exploring that is beyond the scope of this 
discussion.) 

By these definitions, dBASE and 
R:base are not relational database man- 
agers. The dBASE program does not 
allow direct manipulation of tables but 
requires the use of work areas in order to 
relate tables. To gain acceptable perfor- 
mance, the user or programmer must 
explicitly reference the indexes on these 


Table A: Results of the join command select * from supply, 


Supplier. 


sid pid quantity 


NUNFPEPNMONHNRFPENNFH HE 
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Table B: Result set after the command select * from supply, 
Supplier where supply.sid = supplier.sid. 


Big Bucks Supply 
Big Bucks Supply 
Big Bucks Supply 
Big Bucks Supply 
Wanda's Warehouse 
Wanda's Warehouse 
Wanda's Warehouse 
Wanda's Warehouse 
People's Stuff 
People's Stuff 
People's Stuff 
People's Stuff 


Lansing 
Lansing 
Lansing 
Lansing 
Boston 
Boston 
Boston 
Boston 
Ann Arbor 
Ann Arbor 
Ann Arbor 
Ann Arbor 





Big Bucks Supply Lansing 
Big Bucks Supply Lansing 
Wanda's Warehouse Boston 


Wanda's Warehouse Boston 





tors, but it does not allow the user or 


sorts each table on the columns that will 
be compared to join them. After this is 
done, each table can be scanned in order, 
and each row of each table will need to be 
examined only once. If one or both tables 
are in order, there is no need to sort be- 
fore merging. Sometimes an index will 
let you retrieve data in the desired order; 
this can cut processing significantly. 

The order in which tables are com- 
bined is extremely important. Temporary 
tables are merged with other tables, and 

continued 


tables. R:base provides relational opera- 


programmer to reclaim the space from a 
table without repacking the database. 
Since every relational operator creates a 
table, this makes it impractical to use 
R:base as a relational database manager. 
Most R:base programmers relate tables 
through the use of pointers, which is not 
necessary in a minimally relational data- 
base system. 

Query optimizers are not used in 
products like dBASE or R:base. In 
dBASE, indexes must be explicitly used 
by the programmer. In R:base, indexes 
are used only for the last field mentioned 
in a query. In both languages, the pro- 
grammer must know the structure of the 
tables in order to ensure efficient access. 

One database manager, Condor 3, is 
relational but not nonprocedural. The 
user or programmer explicitly specifies 
the operators to be performed. Because 
of this, Condor III does not need a query 
optimizer but relies on the programmer 
to supply an efficient method of process- 
ing the query. 

Joins are a way of combining two 
tables. The query shown in table A joins 
the supply and supplier tables from our 
sample database, combining each row 
from the first table with each row from 
the second. In the result set, the first 
three columns come from the supply 
table and the rest from the supplier 
table. This is sometimes called a Carte- 
sian cross product. If there are n, rows in 
the first table and n, rows in the second, 
then the result set will have n, X n, 
rows. 

We usually want only a subset of the 
Cartesian cross product. For instance, 
we might be interested in only those 
cases in which supply.sid matches 
supplier.sid. This cuts down the num- 
ber of rows considerably. Table B illus- 
trates how this more restrictive join re- 
duces the size of the result set. 
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Bay Technical Associates, Inc., Data Communications Products Division 
200 N. Second St., Bay Saint Louis, MS 39520 USA 
Telex 910-333-1618 BAYTECH, Telephone 601-467-8231 or toll-free 


800-523-2702 


CHECK THE SPECS 


¢ DCX (Data Communications 
Exchange) unit allows high 
speed exchange of data 
between computers, printers 
and other peripherals. 


¢ Powerful 16-bit CPU plus 
multiple high performance I/O 
processors allow super high 
speed transfer of data 
demanded by new faster 
computers and software. 


¢ Optimum flexibility: Select 
the right combination of serial 
and parallel ports, and set any 
of these ports as a peripheral 
port or as a computer port. 


¢ Basic unit expandable to 24 
ports by 4-port modules offered 
in serial/parallel combinations. 


¢ Standard 512KB buffer 
expandable to 412 megabytes, 
to handle big print/plot jobs 
and many small ones. 


¢ Buffer memory dynamically 
allocated to maximize buffer 
utilization. 


¢ Simultaneous data input and 
output on all ports, so no 
devices are kept waiting. 


¢ Computer-to-computer 
communication concurrent 
with all other operations. 


¢ Full duplex communication 
allows file transfer capability 
with many communications 
software packages. 


¢ Compatible with virtually all 
computers, printers, plotters, 
modems and other peripherals. 


¢ Pop-up RAM resident PC 
support software allows 
peripheral selection via hot key. 


¢ Super fast throughput allows 
data to pass through with no 
apparent processing delays. 


¢ Many user-definable 
parameters including separate 
baud rates, flow control and 
parity for each port. 


¢ Internal serial-to-parallel and 
parallel-to-serial conversion. 

¢ Cascading capability to 
increase available number 

of ports. 


¢ Unlimited hotline tech 
support. 


¢ Designed and manufactured 
in the U.S.A. 


Circle 31 on Reader Service Card 
(DEALERS: 32) 








(a) Parts 


galvanized bolts 
paintbrush 
bucket 


Big Bucks Supply 
Wanda's Warehouse 
People's Stuff 


Boston 
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Figure 1: The supplier/parts database consists of three tables: (a) parts, (b) 
supplier, and (c) supply. Table (d) shows a result set after the following command: 
select parts.pname, supply.quantity from parts, supplier, supply where 
supplier.sname = "Wanda's Warehouse" and supply.sid = supplier.sid and 


supply.pid = parts.pid;. 


every row in a temporary table means 
extra processing later on. We want to 
keep them as small as possible. When- 
ever we merge two tables, we can use the 
where clause of the query to determine 
which rows are worth keeping. 

Consider our sample query. If we start 
by combining the supply table with the 
parts table, the only restriction we can 
use iS parts.pid = supply.pid. This 
means that our temporary table must in- 
clude every combination in which the two 
columns match, so it will contain a row 
for each of the 500 items currently in 
supply. 

If instead we start by combining the 
supplier table with the supply table, we 
can use the restrictions supplier.name = 
"Wanda's Warehouse" and supply.sid 
= supplier.sid, so our temporary table 
contains only the 15 items supplied by 
Wanda’s Warehouse. In general, we’ll 
use aS many restrictions as possible 
whenever we merge tables, and we’ll try 
to begin with the merges that produce the 
smallest tables. 

But our query optimizer can’t guess 
the size of the temporary tables without 
first guessing how many rows will satisfy 
a condition. If every supplier had the 
name “Wanda’s Warehouse,”’ starting 
with the supply table would not produce 
small temporary tables. 

In ANSI standard SQL, you can speci- 
fy that every value for an indexed field 
must be unique. This is often used on the 
key field for a table. If the table was 
created with this option, then we can 
guarantee that no more than one row can 
have a given value in the indexed field. If 
there is no unique index, then the data- 
base manager must either make guesses 
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based on the form of the query or keep 
distribution information on the data in 
tables. 

Query optimizers that use only the 
form of the query make statistical as- 
sumptions about the distribution of infor- 
mation in the table. This method is not 
terribly precise, and optimizers that have 
access to the distribution of data tend to 
outperform optimizers that do not. One 
common way of doing this is to divide the 
table into ranges that each contain an 
equal number of values and to store the 
highest value in each range. This method 
is called distribution steps. According to 
Bob Epstein, principal architect of Sy- 
base, 100 steps is good for general use, 
but in some systems the number of steps 
used will vary with the size and charac- 
teristics of the table. The Ingres database 
manager varies the number of items in 
each step depending on the distribution. 

If the query optimizer needs to know 
the distribution of data, optimization 
must be performed when this information 
is available. If a query is embedded in an 
applications program, there are three 
times that a query might be optimized— 
at compile time, when the query is first 
executed, or every time that a query is 
executed. 

If the query is optimized at compile 
time (as in IBM’s DB2), distribution in- 
formation is not available and cannot be 
used by the optimizer. If the query is op- 
timized the first time it is executed, the 
initial distribution is known. In some ap- 
plications, though, this distribution 
might change while the program is run- 
ning. If the query is optimized every time 
a query is executed, distribution informa- 
tion is guaranteed to be current, but the 


overhead of optimizing each time is con- 
siderable. 

For most applications, it is sufficient to 
optimize the first time a query is exe- 
cuted, since the distribution of informa- 
tion in most databases is relatively stable. 
Since this is not adequate for all applica- 
tions, it is helpful to provide a way of 
forcing the query to be optimized each 
time it is run (Ingres and Sybase do this). 

A good query optimizer knows the 
quickest ways to get. at information. It 
takes full advantage of indexes and hash- 
ing. If we want only rows that match a 
certain value, and the field that holds that 
value is indexed or hashed, there is no 
need to examine most rows in the table. 
The index can also be used to access data 
in a desirable order. Earlier I discussed 
the advantages of sorting tables before 
merging. If there is an index on the fields 
that will be the basis for the join, the 
index can be used to avoid a sort. 

A query optimizer explores potential 
solutions, determines their cost, and 
stores the cheapest solution at each step. 
Whenever new possibilities are explored, 
they are compared to the cheapest solu- 
tion. The cost of the solution includes 
both the CPU cost and the I/O cost. The 
relative weights of each will vary from 
one system to another. Since some que- 
ries tend to be CPU-bound and others 
tend to be I/O-bound, it is important to 
weigh these costs appropriately. Queries 
that involve a lot of data are usually I/O- 
bound, and those that involve little data 
are usually CPU-bound. 

One additional cost to be considered is 
that of optimization itself. There is no 
point in spending a long time to optimize 
a query on a table with five rows. A good 
optimizer knows when to quit. 

These are the basic principles behind 
query optimizers. Some ways of combin- 
ing data are much more efficient than 
others. Factors that significantly affect 
the amount of processing include the 
order in which we retrieve data from a 
table, the order in which tables are 
merged, maintenance of statistical infor- 
mation on the contents of tables, and the 
use of indexes and hashing. A good opti- 
mizer must know the relative costs in its 
own environment, and it must also know 
when to quit. 


A Programmer’s View 

To get a programmer’s technical view of 
query optimizers, I asked Bob Epstein to 
give some specific examples of how 
query optimization is implemented in 
Sybase. 

He explained that for each index, 
Sybex stores the distribution of the data. 
As an example, let’s say you have stock 

continued 
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prices and you have two similar queries: 
How many stocks are between $1 and $5, 
and how many are between $100 and 
$105? Sybex’s internal statistics tell it 
that one query is likely to get you 20 per- 
cent of the stock market, the other less 
than 1 percent. Epstein notes that Sybex 
does the same thing for character fields as 
well as numbers, since nearly all keys are 
character-type. That gives you, with an 
arbitrary resolution that you can tune, the 
total breakdown of the distribution of the 
data. . 

Let’s say we are dealing with 1 percent 
resolution: We know what value sepa- 
rates each 1 percent of data. If there are a 
million records, we store every 10,000th 
value. We can estimate the size of the re- 
sult by noting how many intervals it 
spans. Contrast that to an optimizer that 
has no information about the information 
in atable. To this optimizer, the two stock 
market queries are equivalent. It can’t tell 
if it has one record in a result set or a 
million. 


A Simple Example 

Now let’s consider how an optimizer 
might handle our sample query. The ac- 
tual heuristics will vary somewhat from 
one optimizer to another, but we’ll use 
methods that are fairly typical. We’ll 
make a fairly exhaustive list of the possi- 
bilities, examine the costs, and decide on 
an execution plan. Our plan will focus on 
the order in which the three tables will be 
combined and on the most efficient ways 
of combining them. Some optimizers 
combine the tables one step at a time and 
use information about the results to make 
more informed decisions in later process- 
ing. Others do all optimization before the 
query begins. 

The information available to our opti- 
mizer is the structure of the query, the 
size of the tables, the available indexes, 
and the approximate distribution of data 
in indexed fields. We must choose a pair 
of tables to combine first. We want to 
avoid creating large tables in early pro- 
cessing, since this data will be involved in 
all later processing. If supplier.sname 
is uniquely indexed, we know that only 
one row will contain “Wanda’s Ware- 
house.” Therefore, merging supplier- 
.Sname with another table is likely to pro- 
duce a small result. Our optimizer can 
guess that the supplier name should be 
one of the two tables in the first join. 

Now we need to choose the second 
table for the first join. In order to avoid 
unnecessarily large temporary tables, we 
need a table that has some direct relation- 
ship to the supplier table. The where 
clause in our query says that supplier- 
.Sid = supply.sid. Once we have sup- 
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plier.sid, we can narrow down the 
number of rows needed from the supply 
table. Nothing in the where clause relates 
the supply table directly to the parts 
table. If we joined the supply table and 
the parts table first, then the size of the 
temporary table would be the product of 
the sizes of the two tables, which is 150 
x 600. If we join the supply and supplier 
tables, then our result would have no 
more than 500 rows, even if everything in 
stock came from Wanda’s Warehouse, 
since only one row in the supply table is 
relevant. 

If our optimizer uses intermediate re- 
sults in setting up the plan, even more in- 
formation is available. It can look up the 
supplier ID for Wanda’s Warehouse and 
consult the distribution information in the 
supplier table, finding that there will be 
approximately 15 rows in the temporary 
table. Clearly, the first step is to join the 
supply and supplier tables. The most effi- 
cient way to do this is to use the index on 
supply.sid to find all matching rows. 
We need two columns in this intermediate 
table: supply.quant, to report the result, 
and supply.pid, to find the parts name 
from the parts table. 

Now we can find our answer by joining 
our temporary table to the parts table and 
keeping only the columns asked for in the 
query. The cheapest way to access the 
parts table is through the index on the 
parts ID. Our temporary table is sorted 
by supplier.sid, so we’ll sort it on pid 
before merging. This is cheap, since the 
temporary table has only 15 rows. The 
final result set includes parts.pname and 
supplier.quant from this join. 

Let’s examine the access plan gener- 
ated by the query optimizer. I’ll show the 
results for each step (only a few rows are 
given for each result). As I list the steps, 
I’ll review the reasons these steps were 
selected. 


1. Select the supplier named ‘‘Wanda’s 
Warehouse.” Since supplier.sname is 
uniquely indexed, we know there will be 
only one row: 





2. Use the index on supply.sid to select 
supply.quant and supply.pid for those 
rows matching the sid in our temporary 
table. This table is linked to our tempo- 
rary table by the condition supply.sid = 
supplier.sid. No other table is linked 
to the temporary table by a condition, so 
if we chose another table we would not 
know which rows are needed and would 
have to include all rows. 

Steps 1 and 2 would generally be done 


as a single step, but are separated here for 
the sake of clarity. 


quant pid 
y, 2 
23 1 





3. Sort the temporary table on pid. In the 
next step, we’ll be joining our temporary 
table to parts using the index on parts- 
.pid, and this index provides rows in pid 
order. If our temporary table is sorted on 
pid, we can merge the two tables directly 
without making unnecessary com- 
parisons. 





4. Use the index on parts.pid to create 
the result set with supply.quant and 
parts.pname where parts.pid matches 
the pid in our temporary table. 


galvanizedbolts 23 
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This access plan is a set of specific proce- 
dures for finding the desired result. In a 
procedural database manager, the user 
would have to specify this access plan; 
Our query optimizer has derived it for us. 


No Room for Inefficiency 
Large databases must be handled effi- 
ciently. Larger, more powerful micro- 
computers and the rush to SQL will result 
in many more large relational databases 
on microcomputers. Relational database 
managers depend on query optimizers to 
find efficient ways to access data. The 
best access plan is not always obvious 
from the structure of the query, and it 
actually depends on the distribution of 
data in the tables. Combining tables in 
the wrong way can be disastrous, but 
combining them properly is quite effi- 
cient. I have listed some of the general 
principles that are used by query optimiz- 
ers and given an example of how a query 
optimizer generates an access plan. 

For additional information on products 
and references, see the Managing Mega- 
bytes Resource Guide on page 265. @ 


ACKNOWLEDGMENT 

The author would like to thank Bob Epstein 
of Sybase and Bob Kooi of Relational Tech- 
nologies for their time and help. 


Ah, the big idea. Everyone 
has one. But not everyone can 
afford a plotter to plot one on. 
Which got us thinking. What if 
there was an HP quality plotter so 
reasonably priced you could afford 
to hook one up to every PC CAD 
workstation in the office? 

Presenting the HP DraftPro 
Plotter. For only $4900 any architect, 
engineer or designer can create 
perfect plots time after time. 
Consider what the DraftPro can do: 

It can draw straight lines, 
smooth arcs and perfectly-formed 
characters. Allon C and D-size 
drafting film, paper or vellum, 
using eight different pen colors. 

Furthermore, it works with 


just about any PC, such as the 
HP Vectra PC and IBM PCs. As 
well as popular PC CAD programs 
like VersaCAD and AutoCAD. 

If the idea of having HP 
reliability with a low price tag 
makes sense to you, call us now 
For a brochure and sample plot, 
call 1 800 752-0900, Ext. 901A. 

The HP DraftPro Plotter: 
high-quality drafting for only 
$4900.* 


The drawing shown below was produced on the 
HP DraftPro with VersaCAD software. 


Ap HEWLETT 


PACKARD 


VersaCAD is a registered trademark of T & W Systems. AutoCAD is 
a registered trademark of AutoDesk, Inc. *Suggested U.S. list price. 


Circle 111 on Reader Service Card 


How to pull off a fantastic 
HP plot for only $4900. 






(©) 1987 Hewlett-Packard Co. 





A 1.3826 


A 4.3155 








Inside thes 


revolution 














OMS-PS® 800 Linotype Company Linotronic™ 100 Digital Equipment Corp. 


OMS-PS® 800+ Linotype Company Linotronic™ 300 ScriptPrinter™ 
OMS-PS?® 800 II 





Qume Corporation ScripTEN™ Diconix Dijit® 1/PS 





Vt SRERAS ELIE 


Texas Instruments OmniLaser™ 2108 





Soren 





The Laser Connection PS Jet/PS Jet+™ | NEC Information Systems OMS-PS® 2400 


Apollo Computer Inc. 
SilentWriter™ LC-890 Domain/Laser 26™ 





% 


e printers a 


® ® 


Is eOIng ON. 





POSTSCRIPT? from Adobe Systems started a revolution in business 
communications. That’s why you'll find POSTSCRIPT in virtually every 
popular laser printer sold today. 

POSTSCRIPT, the page description language, is the unanimous choice 
for some very good reasons. POSTSCRIPT gives you the option of printing 
from an IBM® PC, Macintosh, or mini/mainframe. 

With so many printers to choose from, you won’t be tied to a single 
vendor. And that gives you the flexibility to buy what’s best for your 





Digital Equipment Corp. PrintServer 40™ 


eo 





er ee 


ee ae ee 
z Die foe mectowene wees, segeticn =u 
£ : vet, And Genera! Mis name sar ewe 
& = . 
& ; ——— $3; 
ae bas 


‘he warm and wonderful semell emanat 


ing fromm the micron FER! ot General Mil, che biggen gu jo the (ts opposed note 






3 rentieth 
: ds’ Twente 
. Liriel -— Very Good Year 


feel this 6 OO red the sane 
Sy a oe ene 






BREE 
chee OE 





Texas Instruments OmniLaser™ 2115 os =o 


company’s needs. Since POSTSCRIPT is device independent, you can design 
a document, then professionally print it later at a higher resolution. 

You can also choose from hundreds of software programs supporting 
POSTSCRIPT. And POSTSCRIPT lets you combine text, line art, and even 
digitized photographs on the same page. 

POSTSCRIPT from Adobe Systems. The only two names you need to 
know to join the communication revolution. 

Ask for a demonstration on the POSTSCRIPT printer of your choice. 

‘With so many to choose from, the hardest decision you — 
may face is which POSTSCRIPT printer to buy. Ie, 





Dataproducts Corp. LZR™ 2665 


ES. 
SYSTEMS INCORPORATED 


POSTSCRIPT from Adobe. 
The Magic Behind Desktop Publishing. 





Apple Computer Inc. LaserWriter® 
Apple Computer Inc. LaserWriter® Plus Circle 5 on Reader Service Card  A\liproducts are registered trademarks and trademarks of their manufacturers. 








Fast. 
Safe. 
Reliable. 
Economical. 
Easy to administer. 


Finally, there is real multiuser relief 
for your dBASE III PLUS’ LAN headaches. 














SCO FoxBASE+ 


The dBASE III PLUS Workalike for XENIX® and Other UNIX® Systems 


“SCO FoxBASE+ on SCO XENIX gives us the reliable, low-cost, multi- SCO FoxBASE+ gives you the comfort of source-language and file 
user environment we need and takes the integration headache compatibility, and the safety of identical record- and file-locking 
away from the reseller.” Robert Davies, President, SBT Corporation syntax, plus many significant enhancements over dBASE III PLUS. 


Call SCO today and get fast relief from your LAN headaches — 
Join the thousands of dBASE III PLUS-compatible developers and with the real multiuser dBASE II] PLUS-compatible performance of 
VARs who are curing their LAN headaches with SCO FoxBASE+ and SCO FoxBASE+ and SCO XENIX! | 
FAX: (408) 458-4227 


SCO XENIX. 
C : as TWX: 910-598-4510 sco SAcz 


If you have a large investment in dBASE III PLUS-compatible 
THE SANTA CRUZ OPERATION | wucp:...decvax! microsoft! sco! info 





(800 )626-UNIX (626-8649) 


code, but want a lot more multiuser reliability, convenience and 
(408 ) 425-7222 


performance than you're getting from LANs — at a lot less cost per 
user — SCO FoxBASE+ and proven SCO XENIX are an unbeatable 
prescription. 





YY 








FoxBASE* also available for enhanced dBASE III PLUS-compatible performance on DOS systems. 


dBASE III PLUS is a registered trademark of Ashton-Tate. * Ge FoxBASE is a trademark of Fox Software, Inc. © XENIX is a registered trademark of Microsoft Corporation. © UNIX is a registered trademark of AT&T. 11/87 
© 1987 The Santa Cruz Operation, Inc., 400 Encinal Street, P.O. Box 1900, Santa Cruz, CA 95061. The Santa Cruz Operation, Ltd., P.O. Box 4YN, 18 Noel Street, London W1A 4YN United Kingdom, +44 1 439 2911, FAX: +44 1 637 9381, TELEX: 917372 sco ton 


254 BYTE « JANUARY 1988 Circle 238 on Reader Service Card 


MANAGING MEGABYTES 





Achieving Mainframe 
Performance 


Having large amounts of on-line storage in a personal computer opens 
the door to techniques that speed performance significantly 


RAW PROCESSING POWER is often 
the primary consideration in evaluating 
the capabilities of personal computers. 
Unfortunately, this viewpoint rarely pre- 
sents the complete picture. True, today’s 
personal computers offer the same pro- 
cessing power found in mainframes 5 or 
10 years ago, but it is the availability of 
large amounts of storage, both internal 
(RAM) and external (hard disk drives, 
CD ROM, and so forth), that has enabled 
personal computers to take a giant leap 
forward. Configured with this expanded 
memory, personal computers can execute 
applications that were once the domain of 
mainframes and minicomputers. 

Early personal computers contained 
little more than 1000 bytes of memory. 
The Apple computers, with 64K bytes of 
memory and a quarter-megabyte of stor- 
age on a floppy disk, improved on this, 
and the IBM PC signaled a new era with 
640K bytes of memory and a 10-mega- 
byte hard disk drive. Now, a personal 
computer can be configured with more 
than 8 megabytes of RAM and 2 giga- 
bytes of on-line storage in the form of 
hard disks. Storage of this magnitude in a 
personal computer can translate into 
mainframe-like performance. 

This is not to say that personal com- 
puters can replace mainframes. Obvious- 
ly, most large-scale applications call for 
the horsepower, sophisticated operating 
systems, and speed found in mainframe 
computers. My point is that, in certain 
applications, expanded memory in a per- 
sonal computer can produce results in 
which the trade-off between performance 
and cost is nothing short of spectacular. 





Wink Saville 


In other words, a personal computer 
might take 10 times longer than a larger 
machine to complete the task, but it will 
do the job at one-hundredth the cost. 

The key for the programmer lies in 
knowing how to make the best use of ex- 
panded memory in personal computers. 
The three examples cited in this article— 
a graphics compression/display program, 
a mathematics routine, and a sort—serve 
to illustrate the kinds of tasks that can 
now be handled efficiently on personal 
computers. 


Graphics: Zooming in 

The expanded memory of microcom- 
puters greatly enhances their ability to 
handle graphics. Expensive hardware is 
no longer required to produce striking 
bit-mapped images or to manipulate 
artwork in new and startling ways. 

In this example, the task is to display 
bit-mapped images with different degrees 
of resolution. First, the image is scanned 
at 300 dots per inch (dpi). Each image 
consumes about 1.25 megabytes of space 
on the hard disk. To enlarge or crop the 
image, it is necessary for the microcom- 
puter to provide the ability to zoom in and 
out on the image. 

The image could be stored on a hard 
disk, but this would limit viewing to a 
small section at a time. Even rapid trans- 
fer rates would prove painfully slow in 
displaying several images in succession. 
This is unacceptable in a commercial 
setting. 

The speed problem is solved when a 
personal computer has 4 megabytes of 
RAM—for instance, an IBM PC with 


Lotus/Intel/Microsoft (LIM) extended 
memory. The initial data feed is a little 
slow, but once the information has been 
stored in RAM, you can pan the image or 
manipulate it quickly in any fashion. 

Having the image in RAM gives you the 
ability to zoom in and out on the image 
rapidly, which is important in many graph- 
ic arts applications. You accomplish this 
effect by converting the original 300-dpi 
image to 150 dpi, 75 dpi, and 37.5 dpi 
and storing each version in RAM. 

In the case of newsletter production, 
the lowest resolution provides a 
““Greeked” image of a page: You can 
determine the placement of headlines, 
columns of text, and photos, but none of 
the words can be read and none of the 
photos recognized. This level of detail 
would be useful in the early stages of page 
layout or as a final check of the end prod- 
uct before it is printed. 

Since the image is stored in RAM at 
various resolution levels, you can move 
the cursor to any point in the display and 
immediately zoom to a higher level of 
resolution to review that portion of the 
page in greater detail. In desktop-pub- 
lishing applications, for instance, you can 
zoom to a photo caption, headline, or 
subhead to check style or content. The 
method used to reduce the resolution by 
one half is to remove every other pixel in 

continued 


Wink Saville is vice president of software 
development at Meridian Data Inc. and 
author of several books on assembly lan- 
guage. He can be reached at 1239 Linda 
Vista Dr., San Marcos, CA 92069. 
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Listing 1: A C program to create lower-resolution versions of a bit-mapped 


image, for use in computers with LIM extended memory. 
#define LINT_ ARGS 


#include <stdio.h> 
#include <stdlib.h> 
#include <types.h> 
#include <io.h> 
#include <fcentl.h> 
#include <stat.h> 


#define CREATE RW ((int) (0 CREAT | O RDWR | O_TRUNC | 
= O BINARY) ) 

#define OPEN RW ((int) (0 RDWR | O BINARY)) 

#define OPEN RD ((int) (0 RDONLY | O_BINARY)) 

#define RW PERMISIONS ((int) (S_IREAD | S_IWRITE)) 

#define WORDS (648/16) /* 648 pixels horizontal */ 

#define LINES (488) /* 488 line vertical */ 


unsigned int srceArray[ LINES ] [ WORDS ]; 
unsigned char destArray [ LINES/2 ] [ WORDS ]; 


void abortCompress( msg ) 
char *msg; 
[ERK KKKKKKKKKKKKKKK KK KK 


purp: call perror with the message then exit 
oO kkk kk kkk kk kk kk / 


{ 

perror( msg ); 

exit( 1 ); 

} 

unsigned char cvrt2Byte( w ) 
unsigned int w; 

[RRR KKKKKKKKKKKKKKKKKKK 

purp: convert the word to a byte 


by removing every other bit 
Kk KK KKK KKK KK KKK KKK KKK / 


{ 


static unsigned char nibCompress[16] = 


{ 


8x8, Oxl, 8x8, Ooxl, 8x2, 8x3, 8x2, 8x3, 8x8, Bxl, 8x8, 8x1, 


8x2, 8x3, 8x2, 8x3 
}; | 
unsigned char lowNib, highNib; 


lowNib = nibCompress[ w & 8xf ] | (nibCompress[ w>>4) & 
8xf J] <<2); 
highNib = nibCompress[ (w>>8) & 8xf ] | (nibCompress[ 


{w>>12) & B8xf ]<<2) 
return( lowNib | (highNib<<4));. 
} 


void main(arge, argv) 

int arge¢?; 

char *argv([]; 

[RRR KKKKKKKKKKKKKKKKKKKK KKK 


purp: convert 
KKKKKKKKEKKKKKKK KKK KKK KKK KK / 


{ 

int inHdl outHdl; 

unsigned int numLines,numWords; 

unsigned int curLine, curWord; 

unsigned int *srce; 

unsigned char *dest; 

if( arge != 3 ) 
{ 
printf ("Compress a 648 x 488 image to 328 x 248\n"); 
printf ("\n"): 
printf("Usage: inputFile outputFile\n"); 
printf(" inputFile == The input file name\n"); 


continued 
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both dimensions. Repeating this process 
generates successively lower resolution 
images. 

Listing 1 gives the method’s imple- 
mentation in C. The large amount of 
RAM in this application frees the pro- 
grammer from worrying about memory 
constraints. 


Sine 

The next example uses a lookup table to 
implement the sine function. The pro- 
gram produces a significant performance 
increase over the use of other software or 
hardware implementations of the mathe- 
matical functions. Such an approach is 
practical only when plenty of memory is 
available. 

Most programming languages provide | 
a mathematical library for computing the 
sine (and other trigonometric functions) 
of an angle. Typically, the languages use 
a polynomial approximation to convert or 
to solve for the sine. This process may in- 
volve many different floating-point oper- 
ations, requiring significant amounts of 
processing time. 

The table-lookup approach gives vast- 
ly improved speeds. The degree of accu- 
racy available depends on how much 
memory can be allocated to the table: 
Double precision will require twice as 
much storage as single precision, for in- 
stance, but access times will not be sig- 
nificantly affected by the degree of preci- 
sion needed. 

The basic algorithm is simple and re- 
quires just a few lines of code to express 
(see listing 2). The angle is passed to the 
subroutine, converted to an integer, and 
used as an index into the array of sine 
values to be returned. Prior to the subrou- 
tine’s first use, an initialization program 
has computed the table of values. This 
table can be as accurate as you want to 
make it. For example, 360 data points 
will result in 1 degree of resolution on the 
sine. (If you allow for a few precalcula- 
tions before using the lookup table, just 
45 data points will give the same degree 
of resolution, since the trigonometric 
identities will map any angle into an 
equivalent angle on the interval [0,45).) 

Using this approach, the result is accu- 
rate to within 1 degree and is typically ex- 
pressed in two decimal places. There is 
no arbitrary limit to the refinement possi- 
ble. Expanding the table’s size to include 
fractional angles will produce greater ac- 
curacy—but will, of course, consume 
greater amounts of memory. 

The algorithm runs 2 to 30 times faster 
than the standard sine algorithm used in 
the floating-point package of Microsoft C 
4.0 (see table 1). 

A number of existing applications use 
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printf(" outputFile == The output file name\n")’ 
exit( 1 ); 
} 


/* initialize */ 
sizeSrceArray = sizeof( srceArray ); 
sizeDestArray = size of ( destArray ); 
numLines = sizeof( srceArray ) / sizeof( srceArray[@] ); 
numWords = sizeof( srceArray[8] ) / 2; 
/* read in the file */ 
if ((inHdl = open( argv[1], OPEN_RD )) == -1) 
abortCompress ("Unable to open inFile"); 
if(read( inHdl, (char *)srceArray, sizeSrceArray) != 
sizeSrceArray) 
abortCompress ("Unable to fill input buffer"); 
/* loop on every other line and remove every other pixel */ 
for( curLine = 8; curLine < numLines; curLine += 2 ) 
{ 
dest = &destArray[ curLine / 2 ] [8]; 
sree = &srceArray[ curLine ] [8]; 
for( curWord = 8; curWord numWords; curWord++ ) 
{ 
xdestt++ = cvrt2Byte( *srce++ ); 
} 
} : 
/* write output file */ 
if ((outHdl = open( argv[2], CREATE RW, RW_PERMISIONS )) == 
a1} 
abortCompress ("Unable to create the output file"); 
if(write( outHD1, (char *)destArray, sizeDestArray) 
sizeDestArray) 
abortCompress ("Unable to write the output file"); 





Listing 2: A C program to implement a fast sine function using table lookups. 
#define LINT_ ARGS 


#include <stdio.h> 
#include <stdlib.h> 
#include <math.h> 
#include <types.h> 
#include <time.h> 


#define PI (3.14159265358979323846) 

#define TWO PI ( 2.8 * PI) © 

#define radians( x ) ( ( x * TWO PI ) / 368.8 ) 

int fastMathInitialized = 8; /* not 8 if initialized */ 
double fastMathTableSize; /* size of the tables */ 
double fastMathTableSinInc; 

float *fastMathSinTable; /* pointer to the sin table */ 
long curTime; 


int fastMathInit (tableSize) 


unsigned int tablesize; 
[ERK KKK KKK KKKKKKKKKKKKK KK KK KKK KKK 


purp: initialize the fast math tables 
returns: 98 if no errors 


KO kkk kkk kkk kkk kok kk kk kK / 


{ 


unsigned int i; 


if( fastMathInitialized == 8 ) 
{ 
if((fastMathSinTable = (float *)calloc(tableSize, 


sizeof (float))) == NULL) 


return( 1 ); 


continued 
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this approach in situations where speed is 
essential. Flight Simulator is a good ex- 
ample. The rotation of images on a per- 
sonal computer screen at realistic speeds 
precludes the use of slower numeric ap- 
proximation routines; lookup tables are 
used instead. The techniques used in 
Flight Simulator can be applied to a 
wider class of applications involving the 
manipulation of designs and graphics on 
a personal computer, assuming sufficient 
RAM is available. 


Sorting Large Amounts of Data 

To sort large amounts of data (i.e., hun- 
dreds of megabytes), you must obviously 
turn to mass storage devices to hold tem- 
porary files. However, the availability of 
extra RAM opens the door to techniques 
that will greatly improve sort times. 

The sort algorithm I’m recommending 
takes the input file; sorts it into small sec- 
tions; writes the small, newly sorted sec- 
tions to an output file; and merges the 
small sections into a larger, sorted output 
file. The critical factor in this operation is 
the amount of memory available to the 
user. The more memory that is available, 
the larger the initial sort can be. This 
means that fewer merges are required to 
get the final sort. As a result, the final 
sort will be completed more quickly; the 
speed improvement is proportional to the 
amount of RAM available for the initial 
data sorting. 

In a test run on a Compaq 386, a 150- 
megabyte file was sorted in 1.7 hours and 
merged in 3 hours, for a total completion 
time of 4.7 hours. The same file was 
sorted on a Burroughs 7900—a very large 
mainframe computer—in 30 minutes. 
The task took 8 times longer on the 
microcomputer, but it was completed at a 
fraction of the cost. 

The algorithm used to sort large 


-amounts of data on a personal computer 


is based on fixed-length fields. That is, 
data fields of a predetermined length are 
first sorted and then merged into the final 
output file. The program is not complex 
and could be generalized without degrad- 
ing performance. 7 

The sort/merge algorithm is straight- 
forward. I’1l illustrate the method using a 
stack of 30 cards numbered 1 through 30, 
in random order (see figure 1). 

First, divide the 30 cards into three 
stacks of 10 and sort each of the three 
stacks. Each stack-sort operation corre- 
sponds to an in-memory sort. 

Next, merge the three piles by taking 
the lowest-numbered card showing on top 
of the three stacks and saving it in an out- 
put stack. 

Repeat the process until all three piles 
are empty, having been merged in order 

continued 
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fastMathTableSize = (double)tableSize; 





fastMathTableSinInc = ( TWO PI ) / fastMathTableSize; 


for(i = 8; i tableSize; i++) 


{ 


fastMathSinTable[ i] = (float) sin( (double)i * 
fastMathtableSinInc ); 


} 
fastMathInitialized = 1; 
} ‘ 
return( @ ); 


} 
double angle 2 Idx (angle) 


[ERRERAEREARERRERERR ER EERE EER ERE 


purp: convert the angle to an index 
FOR I I II I I kok 7 


{ 


unsigned int idx; 


if ((angle < @.8) || ( angle >= TWO _PI)) 


{ 


angle = angle - (unsigned int) (angle / TWO PI) * 


TWO PI; 
if( angle <1 20) 

angle += TWO PI; 
} 


return((unsigned int))( angle / fastMathTableSinInc ) + 


O29) )% 
} 
double fastSin( angle ) 
double angle; 


[RHR IKI KI IKK KIKI EEE 


purp: compute the sin of the angle in radians 
KKK ee / 


{ 
return ( (double) fastMathSinTable[ angle2Idx(angle) ] ); 


} 


double fastestSin( angle ) 


unsigned int angle; 
[RK KK KKK KKK KK KKK KK HK KEKKEEEE 


purp: compute the sin of the angle in radians, 


expressed as an integer, I.E. use angle2Idx 


to convert the angle to an Index 
KOK OOK I / 


{ | 
return ( (double) fastMathSinTable[ angle ] ); 
} 


void startTiming() 
SII III CII III II I II IK 


purp: start the timer 
ko KO kkk kok ok kk kkk kk Kk / 


{ 
time (&curTime) ; 


} 


double endTimingSecs () 
[RR KKK KKK KKK KK KKK KK KKK KK 


purp: return number of seconds since startTiming 
KOI kkk / 


{ 


long endTime; 


time (&endTime) ; 
return ((double) (endTime - curTime)); 


} 


void main(argc, argv) 
int argc; 
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char *argv[]; 
[RRKKK KKK KKK KK KK KKK kK KK 


test speed of sin 
Fe KI kK KK OK KK Rk  / 


{ 

unsigned int tableSize, angleIndex; 
unsigned long loops, i; 

double value, endTime, result, fastSinfps; 
double fastSinfps, sinfps, speedFactor; 
LE argo: < 3) 


{ 

printf("Usage: fastsin loops value {tableSize}\n"); 

printf(" loops == number of times the sin of value to 
be taken\n") ; 

printf(" value == value to take sin of\n"); 

printf(" tableSize == size of the look up table 
(default=368) \n"); 

exit (J. ye 

} 

if( sscanf (argv(1],"%1i",é&loops) != 1 ) 
{ 


printf("Bad loops value\n"); 
exit («1*)% 
} 
if( sscanf(argv[(2],"%1lf",&value) != 1 ) 
{ 
printf("Bad loops value\n"); 
exit 1. -}3 
} 
tableSize = 369; 
if(arge == 4) 


{ 
if( sscanf(argv[3],"%i", &tableSize) != 1 ) 
{ 
printf("Bad tableSize value\n"); 
exit( 1 ); 
} 
} 


if(fastMathInit( tableSize ) != @Q) 
{ 


printf("Error initializing fast math routine, NOT 


enough memory\n") ; 


exit( 1); 
} 


/* convert from degrees to radians */ 
value = radians (value); 


/* standard C library sin function */ 
startTiming(); 


for( i = loops; i != 8; i-- ) 

{ 

result = sin( value ); 

} 
endTime = endTimingSecs(); 
if(endTime > 8.8) 

sinfps = (double)loops / endTime; 


else 
sinfps = 8.98; 
printf ("time=%5.31f, sin=%lf, functions per second 


%-8.31f\n",endTime, 


/* time fastSin */ 
startTiming(); 


for( i = loops; i != 8; i-- ) 
{ 
result = fastSin( value ); 
} 

endtime = endTimingSecs(); 


if(endTime > 8.8) 
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fastSinfps = (double) loops / endTime; 
else 
/* time fastestSin */ 
angleIndex = angle2Idx( value ); 
startTiming(); 
for( i= loops; i != @; i-- ) 

{ 

result = fastestSin( angleIndex ); 

} 
endTime = endTimingSecs(); 
if(endtime > 8.8) 

fastestSinfps = (double) loops / endTime; 
else 

fastestSinfps = 8.98; 


printf ("time=%5.31f, fastestSin=%1f, functions per second 
= $-8.31f\n",endTime, 


/* performance report */ 
if( sinfps > 8.8 ) 
speedFactor = fastSinfps / sinfps; 
else 
speedFactor = 8.8; 
printf ("fastSinfps / sinfps = %-@.31f\n", speedFactor ); 


if( sinfps > 8.8 ) 
speedFactor = fastestSinfps / sinfps; 
else 
speedFactor = 8.8; 
printf("fastestSinfps / sinfps = %-8.31f\n", speedFactor 
); 
} 
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double the storage capacity of your hard disk drive— 
almost any disk drive in almost any system- 

so you can extend the life of your drive. 

We give you what the other guys don’t- 

more versatility and greater capacity. 


into the output stack. The merge opera- 
tion does not make use of large amounts 
of RAM. 

The cards represent fixed-length fields 
of data, and the numbers represent the 
data to be sorted. Variations on the pro- 
cess can be used to handle large and more 
complex sorts. The sort lends itself to 
large-RAM machines because you can 
choose the size of the initial stacks so as 
to take advantage of all available RAM. 

A similar technique can be used to sort 
words rather than numbers. A user with a 
number of large documents to be stored 
on CD-ROM can, for example, sort the 
key words of the document. The final 
output, called an inverted index, will 
show where key words are used through- 
out the document. 

A series of test runs on a Compaq 386 
running at 16 MHz produced the results 
shown in table 2. The figures show the re- 
sults of three different sorts of 20,000 
records, 50 bytes each, with a 10-charac- 
ter field as the sort field. The first run 
sorted 10 records at a time into 2000 
sorted sections. The second sorted 100 
records into 200 sections, and the third 
sorted 1000 records into 20 sections. The 
sections were put into six output files and 

continued 





90% to 100% Increase in Storage 

The Model PS180 Controller turns your 
20mb drive into a 39mb drive, and the 
Model PS200 Controller turns your 20mb 
drive into a 43mb drive, instantly upon 
formatting. 


PERSTOR’ 


Newbury Datais.atrademarcof Newbery bala Inc. Sensible solutions for your hard disk problems 
Rodime is a trademark of Rodime Incorporated 
Seagate is a trademark of Seagate Technology Perstor Systems, Inc. 7631 E. Greenway Rd., Scottsdale, AZ 85260 (602 ) 991-5451 
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Case History #47582 


“With over a million lines of source 
(Lore CoMmAY Koy nexetexed ch (co eo icm ROL erele) humaete 
largest application ever written for 

a LAN,” says Lester Dominick, the 
developer of this monster program for 
mortgage banking back office man- 
agement. “We probably encountered 
just about every programming chal- 
lenge imaginable, but DataF lex’s pow- 
erful 4th generation programming 
language proved more than a match 
for every situation.” 


A Straightforward English-like 
Syntax 

“MortgageF lex is very easy to main- 
tain and, because of DataF lex’s 
English-like structure, new program- 
mers with minimum training find it 
easy to figure out what programmers 
before them have done. DataF lex 
macro commands also take much of 
idatem oletue(cveMeumndetem oy necactesten(oucm ey y 








automatically taking care of the 
tedious chores of index manipulation, 
screen handling, cursor positioning 
and file management. We also like 
the way DataF lex uses indexes 
because it really lets the program 
PelcComeXe bevel rctexeme) Mn etemers | ore lOUeLAleI“RO)E 
the system and run extremely fast.” 


Multi-user Capabilities for 
Today and Tomorrow 

“We chose DataF lex 4’ years ago 
because of its outstanding multi- 
user capabilities and are very 
pleased with the way in which 
DataF lex has been continually 
rao bel ol nero mROM elennmerelachusetaceevare Moerelels 
even better as technology has 
improved. Not only do DataF lex 
programs run on more multi-user 
and LAN systems than any other 
DBMS product, but do so with 
absolutely no changes in the source 
code from system to system! I don’t 
have to tell you what that means to 


a developer with a million and a 
quarter lines of programming.” 


Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataF lex Demonstration Diskettes. 


Toll Free Sales Numbers 
Nationwide 1-800-451-FLEX 
In Florida 1-800-331-3960 

















“100 data files, 4,500 

nls) Cokpbale me M-meallinteyel 
lines of source code. 

Just try that with any- | 
thing but DataF lex!” f 


Lester Dominick 
MortgageFlex Systems, Inc., Irvine, CA. 










FREE SELF-RUNNING DATAFLEX DEMO 
(PC-DOS/MS-DOS ONLY) 


Find out more about DataFlex’s ease of use and programming power. Mail 
this coupon today for your free self-running demonstration diskettes. 


Data Access Corporation Name 
14000 S.W. 119 Avenue ered 
Miami, Florida 33186 ress 


OY ae ee OU ee 
Phone ( ) 


How many computer systems are in use at your company? 
Do you use a Local Area Network or Multi-User computer? 


Will you be running the Demo off a hard disk? ____ 
Data Access Corporation, 14000 S.W. 119 Avenue, Miami, Florida 33186 
Circle 75 on Reader Service Card BYTE 1/1/88 


(305) 238-0012 
TELEX: 469021 Data Access CI 
FAX: (305) 238-0017 


For more information call from your modem 1-800-444-8080 
(300-1200 baud, 8 bit, no parity 1 stop bit) and enter the access 


code F'L.E X83 when prompted. 





MAINFRAME PERFORMANCE 


Table 1: Performance of the table-lookup routine compared with standard sine functions in C, with and without a 
floating-point processor. Times are for 100,000 computations of the sine of 45 degrees. 


Times for Compaq 286 Portable Ill with software FP Times for 16-MHz Compaq 386 with an 80287 


Computations persecond Speed-up factor Computations persecond Speed-up factor 


sin 215.6 sin 1417.2 1 
fastSin 574.4 fastSin 2880.1 2.0 
fastestSin 6839.9 fastestSin 21413.3 162 





were then merged. 
Table 2: Comparison of sort times on a 16-MHz Compaq 386 using various The time to sort the files is about the 
amounts of RAM to hold the active data. same, regardless of the number of sec- 
tions created. Each merge pass is about 
Elements Sections Sort time Merge passes Merge time 22 seconds. It is clear, therefore, that the 
> fewest number of merge passes will pro- 

10 2000 34.46 118.14 duce the shortest sort time. 

100 200 39.10 68.66 You can decrease the merge time in 
1000 20 35.14 41.36 two ways: Increase the size of the initial 


sort, or increase the number of files to 
merge. However, increasing the number 
of files does not pay off in the long run, 
due to the increased number of seeks re- 
30 cards in random order quired. Nevertheless, increasing the 
amount of memory will increase perfor- 


a wony Pec hstpas mance until the size of the file equals the 
stacks and sort each size of the memory. 
stack individually 
(corresponding to an | The Importance of RAM 
in-memory sort). Increased storage enables microcom- 
puters to perform operations that were 
Read and merge beyond their capabilities a few years ago. 
from the 3 stacks Larger RAM quickly translates into in- 
(disk files), placing creased performance. Large, external 
the card with the storage capacity with relatively small 
lowest number on RAM will get the job done, but at a pain- 
the output stack. fully slow pace. To be effective, large ex- 
ternal storage capacity must be coupled 
Repeat until all the with ample RAM. The result is high per- 
input stacks are formance on a small machine. 
empty. The output Note that some fancy footwork may be 
Stack contains the required because the IBM PC does not 


sorted cards. 


have a linear address space: The pro- 
grammer cannot define a 1-megabyte 
array. With a large linear address space, 
as on the 68000-based and 80286/80386- 
based computers in protected mode, the 
task would be much simpler. Even with 
the complications of a nonlinear address 
space, the expanded memory, if used 
correctly, can give a microcomputer 
some mainframe-class performance rat- 
ings on given tasks. 

As a programmer who used to work on 
a microcomputer that had 1024 bytes of 
RAM and a cassette recorder for external 
memory, I’m painfully aware of the nu- 
merous constraints that are synonymous 
with lack of memory. Fortunately, the 
RAM shortage problem is going away 
fast. The trick now is to find program- 


Figure 1: J/lustration of the technique for in-memory sorts on very large data sets. ming techniques that make optimal use of 
all that extra RAM. @ 
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, disscaiars oe 


“Guide” 
Macintosh, $134. 95 
IBM PC, $199.95. 


o ~ Owl International ines | 
14218 Northeast 21st a : 


Bellevue, WA 98007 
(206) 747-3203 


Inquiry 955. 


: ] HyperCard, $49 
| _ Apple Computer Inc. 


20525 Mariani Ave. 


Cupertino, CA 95014 - : 


(408) 996-1010 
| mauiry 956. 


. o : iencwledsePra, $495 
_ Knowledge Garden Inc. 
473A Malden Bridge Rd. 


Nassau, NY 12123 


(518) 766-3000 
Lo mans 957. 


- MacSMARTS, $149.95. 


Cognition Technology 


55 Wheeler St. _ 
Cambridge, MA 02138 | 
(617) 492-0246 


(800) 622-2829 
seas 958. 


Sybase 
Sybase Inc. © 


a. LARGE D DATABASE MANAGEMENT SYSTEMS | 
WITH QUERY ¢ OPTIMIZATION : 


Ingres 
Relational Technology Ine. 
1080 Marina Village 

| Pkwy | 
Alameda, CA 94501 
_ at Lene 


2107hSt. = 


Berkeley, CA 94710 
(415) 548-4500 oe 
| meee: 960. 


. SQLBase 


Gupta Technologies Inc. 


~ 1040 Marsh Rd., Suite 240 
Menlo Park, CA 94029 
(15) 321. ae | 
Tequny, 961. 


Emerald Bay 
(not yet released) 
Ratliff Software Production 
inc. 
2105 Ridgepine Dr. 


La Crescenta, CA 91214 
(818) 248-1092 


ay exe — 


20 Davis Dr. 
- Belmont, CA. 94002 
(800) 345- eo 
ay 964. a _ 


- SELECTED READING LIST, QUERY OPTIMIZERS 


- commercial query optimizers today. The database query- 
optimizer article combines approaches used by Selinger with 
_ distribution information proposed by Piatetsky-Shapiro and 
Connell. Youssefi and Wong use a eae a called 
oe decomposition. :  . - : 


: : Selinger, Pat, et al. HM ncoess Path Selection a ina  Relotions: 
_ Database Management System.” Proceedings of the 1979 
_ ] ACM-SIGMOD Conjerene’ on the Management of Data. 


Piatetsky-Shapiro, Gregory and Charles ‘Connell 
“Accurate Estimation of the Number of Tuples Satisfying a 


The following articles rpunduce the major techniques used in 








Informix-SOL 
Informix Software Inc. _ 
4100 Bohannon Dr. 
Menlo Park, CA 94025 
(415) 322-4100 
faery 963. 


Oracle Ri: 
Oracle cee | Microrim Ince. 
3925 159th Ave., NE 
Redmond, WA 98052 
(206) 885-2000 
Inquiry 966. 


~~ ~~——sCAShton-Tate 
- 20101 Hamilton Ave. 
Torrance, CA 90502-1319 
—..... _. (213) 329-8000 
inquiry 967. 















: Fora a general o ove , view of query-optimizaton techniques, 
ae Matthias and Juergen Koch. 
- ue Database Systems.” ( 
ee | 











Condition.” Proceedings of the 1984 ACM-SIGMOD Con- 3 2» F. Code 


— ference on the Management of Data. 


. Relational Database es Gas doe ues 


— Wore, Eugene and Karel Youssefi. “Decompasiian 6 








Nae aL Karel and Eugene 2. “ners Processing it in — = F. Codd. “Dees Neue DBMS Run | ote 


i oo ——— October 14, +1985, ue 49-60 


onathan Robie | 





_ Strategy for Query Processing.” ACM Transactions on Date oe : 


: | . als adie vol. A, no. 1, September 1976, pp. 223-241. 
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anil e ® 
un‘lim ited, a. [L. limitus]: The ability to expand your 


personal computer’ storage capacity beyond your wild- 
est imagination. For less than $350 per 40 MB. 










Up until now, the concept of unlimited 
PC storage capacity was about as practi- 
cal as cramming all your office files into 
your briefcase. Storage capacity could 
only be stretched as far as the fixed 
capacity of your hard disk. Or to 
the limit of your patience for 
shuffling through stacks of 
floppies. 

But imagine instead that you 
could insert and remove hard disks as easily 
as a VCR cassette— your PC's storage capac- 
ity would then be virtually limitless. 

That’s exactly the idea behind the Tandon 
Personal Data Pac, the world’s first and 
only portable, Win- 
chester hard disk. 
Just attach a low- 
cost Ad-PAC drive 
receptacle to your 
PC, and its powers 
of memory are 
totally trans- 
formed. You can 
choose from a 
number of self-contained, 
portable Personal Data Pacs that can 
be inserted and removed as easy as a floppy. 
Now a whole business worth of software 
and data can fit neatly into your 
briefcase. Ready to go any- 
where your business 
will take you. 

And when you 
are done for the 
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day, your entire informa- 
tion base can be simply 
locked away where only 
you can get at it. 

If you want to share your 
software and data with 
others, the Tandon Personal 
Data Pac offers you the 

cheapest and most reliable 
“network” possible. Simply 
transfer what you need from one 

Pac to another, and turn.a shared PC into 
a dedicated workstation, just for you. 

If your travels with the Data Pac take you 
on a bumpy road, don't worry. Your software 
and files will be safe and secure inside the 
Pac’s rugged housing. It 
can even take a trip in the 
mail or an occasional 
fall off your desk. 

See your Tandon 
Dealer today or call us 
at 1-800-556-1234, 
ext. 171 (in California 
1-800-441-2345, 
ext. 171) and learn 
the new definition for 
personal computing. 

The possibilities are limitless. 







We’re redefining 
personal computing. 
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gHEDITOR's 
mem CHOICE 


GV-286 “It coaxes 
extraordinary 
performance through the 
use of imaginative design 
and careful engineering.” 
October 13, 1987 





GV-386 “the performance 
is the best we have found 
to date.” May 26, 1987 





PC Designs announces two new high- 
performance systems, the GV-801 and 
GV-100, plus lower prices on the 
GV-286 and GV-386. 


GV-286 Model 801 GV-286 Model 100 GV-286 Model 120 GV-386 

@ 8 MHZ, 80286 @ 10 MHZ, 80286 @ 12 MHz 80286 e 16 MHz 80386 

@ 1MB/One Wait State @ 1 MB Zero Wait State e 1 MB/ Zero Wait State © 1 MB/ Zero Wait State 
DRAM | DRAM DRAM DRAM 

@ 1.2 MB Toshiba Floppy @ 1.2 MB Toshiba Floppy @ 1.2 MB Toshiba flopoy @ 1.2 MB Toshiba Floppy 

@ One Parallel, 2 Serial @ One Parallel, 2 Serial @ 2 Serial / 1 Parallel Ports @ 2 Serial / 1 Parallel Ports 
Ports Ports @e CMOS Clock / Calendar @ CMOS Clock / Calendar 

@ CMOS Clock Calendar & =e CMOSClockCalendarand @ Maxi-Switch 101 @ Maxi-Switch 101 
setup setup keyboard keyboard 

@ Maxi-Switch “AT” @ Maxi-Switch 101 e Desqview @ Desqview & QEMM 
keyboard keyboard e And much more e And much more 

@ And much more @ And much more 

e Starting at $1,200 e Starting at $1,425 e Starting at $1,950 ® Starting at $2,425 


Toll-Free Technical 


nnic 1-Year Warranty 30-Day Compatibility 
Support Line 


Guarantee 


Call for competitive prices on popular options, including hard drives, EGA monitors, 
printers and other peripherals 


2500 N. Hemlock Circle 


Broken Arrow, OK 74012 19 Rector Street 


New York, NY 10006 
pope wae 


FAX (918) 251-7057 FAX (212) 797-3973 





XT and AT are registered trademarks of International Business Machines Corporations. Hercules is a registered trademark of Hercules Technologies. 
Max-12 is a registered trademark of Princeton Graphics Systems, Inc. Desqview and QEMM are registered trademarks of Quarterdeck, Inc. 
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Ciarcia’s Circuit Cellar: 
The BCC180 Multitasking 
Controller 

Part 1: The Hardware 


by Steve Ciarcia 


Focus on Algorithms: 
Changing Reverse Polish to Infix 
by Dick Pountain 


Using Financial Tools for 
Nonfinancial Simulations 
by James L. Conger 
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There’s One More 
Computer 
Program 
You 

Need 





























THE COMPUTER CHRONICLES, THE 
ONLY NATIONAL TELEVISION SERIES 
AIMED AT COMPUTER USERS, OWN- 
ERS, EDUCATORS AND COMPUTER 
INDUSTRY PROFESSIONALS. NOW IN 
ITS FOURTH SEASON ON PUBLIC 
TELEVISION. 


CO-HOSTED BY GARY KILDALL AND 
STEWART CHEIFET, WITH COMMEN- 
TATOR GEORGE MORROW, THE 
COMPUTER CHRONICLES KEEPS YOU 
UP-TO-DATE ON THE EVER CHANG- 
ING WORLD OF COMPUTING. 


THE COMPUTER CHRONICLES, PRO- 
GRAMMED WEEKLY BY COMPUTER 
PROFESSIONALS FOR COMPUTER 
USERS. 






The Computer Chronicles is 
funded by Leading Edge 
and McGraw-Hill'’s 

BYTE magazine. 


LEADING EDGE’ 
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Gary Kildall Stewart Cheifet George Morrow 
TOPICS THIS SEASON INCLUDE: 
EDUCATIONAL SOFTWARE - RISC + UTILITIES 
DESKTOP PUBLISHING - GUIDE TO MACROS 

RAM RESIDENT SOFTWARE +» ON-LINE DATA BASES -» MODEMS 

PROJECT MANAGEMENT SOFTWARE + CD-ROMS 

ARTIFICIAL INTELLIGENCE » PERSONAL CAD 


PLUS... 


RANDOM ACCESS 


A WEEKLY NEWS SEGMENT DESIGNED TO KEEP YOU IN- 
FORMED ABOUT THE LATEST DEVELOPMENTS IN THE COM- 
PUTER INDUSTRY. 


The Computer Chronicles on PBS is a co-production of WITF/Harrisburg and KCSM/San Mateo. 





CIARCIA’S CIRCUIT CELLAR 





Part 1: The Hardware 


Steve Ciarcia 


The BCC180 
Multitasking Controller 


Using a Hitachi CPU, Steve 
comes up with this multitasking 
single-board computer 


Necessity is indeed the mother of invention. I 
have been known to stretch that adage on occa- 
sion, but my track record is pretty consistent. 
Many people think that I study trends in computer 
technology, intensively investigate reader inter- 
est, and carefully formulate a writing strategy 
that results in the projects you see. While I do consider all those 
factors, the actual selection process is considerably less com- 
plex. If I need it, I build it. 

Again, I am at the point where I need to configure a new piece 
of controller hardware or resort to less popular alternatives. I 
am presently installing and testing a video motion and tracking 
system that I may document as a future project. (McGraw-Hill’s 
lawyers will probably hyperventilate when I start discussing the 
“laser targeting” section, but that’s a story for another time.) 

Using eight video cameras, the system senses motion and 
triggers specific control actions depending upon what it “sees.” 
While real video recognition is still a bit in the future, coordi- 
nating all the control decisions presently generated—even from 
the uncompleted video unit and a multitude of hard-wired sen- 
sors—is becoming a monumental task. 

Generally, I would code these kinds of control applications in 
interpreted BASIC on a board like my BCCS2 (see the August 
1985 Circuit Cellar). I could then use all its bus-compatible pe- 
ripherals for the control and sensor I/O. 

However, given the magnitude of the task, I thought a BASIC 
interpreter would be too slow unless it was liberally salted with 
assembly language calls. Either I had to write more assembly 
language code (I’m not enam- 
ored with programming as it 
is), dedicate a large computer 
to the task (an expensive alter- 
native), or design a small con- 
troller that was both fast and 
powerful enough to accom- 
plish the task (sure, why not). 





The BCC180 Computer/ 
Controller 

This new controller is called 
the BCC180 (table 1 lists its 
specifications). Designed 
from the ground up for effi- 
ciency and performance, the 
BCC180 uses the same 64180 


Copyright © 1988 Steven A. Ciarcia. All rights reserved. 








CMOS Z80 instruction-compatible processor as my SB180 and 
SB180FX computers (see the September 1985 Circuit Cellar). 
Configured primarily for process control, the BCC180 uses the 
same 44-pin I/O expansion bus as the BCC52. All the BCC bus 
peripherals that I’ve described over the years will work nicely. 

The BCC180 also contains a substantial amount of on-board 
I/O. It has six parallel ports and three serial I/O ports, and it 
communicates command and control decisions serially via RS- 
232C, RS-422, or RS-485. It can accommodate up to 384K 
bytes of on-board memory, which can be pure application code, 
monitor and application code, or a resident high-level language 
and application code. 


BASIC-180 
The most significant aspect of the BCC180 is its new approach 
to high-speed, high-level-language programming. Like the 


~BCC5S2, I dictated that the BCC180 would have a ROM-resident 


BASIC. Unlike the BASIC-52 interpreter (albeit fast by most 
standards), the BCC180 has a compiled multitasking BASIC— 
BASIC-180—written by Softaid Inc. (8930 Route 108, Colum- 
bia, MO 21045). BASIC-180 was configured and adapted spe- 
cifically for the 64180, and for the BCC180 in particular. 

Unlike many generic BASICs that have 64K-byte ceilings, 
BASIC-180 uses the BCC180’s hardware in the most efficient 
manner to optimize performance, and it can address and utilize 
a full megabyte of program space. (I’ve installed BASIC-180 as 
an EPROM rather than mask-programming it onto the proces- 
sor. You can remove or switch the BASIC-180 EPROM at any 
time to allow the BCC180 to function completely in Z80 or 
64180 assembly language code or another high-level language 
like C or Pascal.) 

By using a multitasking BASIC compiler, I will have enough 
performance to continue my video-control project, plus the 
added benefit of a user-friendly software development environ- 
ment. BASIC-180 can run up to 32 independent program tasks 
of up to 32K bytes each con- 
currently and, while task 
complexity does affect execu- 

continued 


Steve Ciarcia (pronounced 
‘‘see-ARE-see-ah’’) is an 
electronics engineer and com- 
puter consultant with ex- 
perience in process control, 
digital design, nuclear instru- 
mentation, and product devel- 
opment. The author of several 
books on electronics, he can 
be reached at P.O. Box 582, 
Glastonbury, CT 06033, or 
on BIX as “‘sciarcia.””’ 
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tion speed, is a real screamer. 

I’ll go into benchmarks later, but if you are familiar with 
BASIC-52 and anxious for some comparisons, I’ll give you a 
quick one: At 6.144 MHz, BASIC-180 executes an integer vari- 
able FOR...NEXT loop benchmark approximately 100 times 
faster than BASIC-52 does! 

BASIC-180 comes in two flavors: disk-based, for develop- 
ment on an SB180/SB180FX, and ROM-based, for develop- 
ment on the BCC180 board. Using the disk-based version, you 
can create and—to a certain degree—test programs on the 
SB180/SB180FX. This lets you use a full-screen editor for writ- 
ing source code and a disk drive for saving the code. You obvi- 
ously can’t test a program that requires any BCC180-specific 
I/O operations on the SB180, but you can test fundamental op- 


Table 1: Specifications for the BCC180. 
Processor 


Hitachi HD64180, an 8-bit CPU in a 68-pin PLCC package 
Superset of Z80 instruction set, including hardware multiply 
Integrated memory-management unit 

Dynamic RAM refresh 

Wait-state generator 

Clocked serial I/O port 

Two-channel direct-memory-access controller 
Two-channel asynchronous serial-communication interface 
Two-channel 16-bit programmable reload timer 

12 interrupts 

6.144-MHz and 9.216-MHz system operation 


Memory 


Up to 384K bytes of total memory on-board 

128K bytes of either static RAM (62256) or EPROM (27256) 
Optional 256K-byte dynamic RAM SIMM 

Full-function 8K-byte ROM monitor included 


1/0 


Console RS-232C serial port with automatic data transfer rate 
selectable to 38,400 bps 
Peripheral serial port, 150 through 38,400 bps, selectable RS- 


232C, RS-422, or RS-485 

48 bits of bidirectional parallel I/O 

64K-byte I/O space available through the BCC bus edge 
connector 


Power Supply Requirements 


+5 V +/— 5 percent @ 700 mA (fully populated with LSTTL) 
+12 V +/- 20 percent @ 30 mA 

-12V +/- 20 percent @ 30 mA 

12-V supplies are required only for RS-232C operation 


Dimensions and Connections 


4.5- by 8.5-inch board 

Dual 22-pin (0.156-inch) edge connector 

Compatible with all Micromint BCC-series |/O expansion 
boards 

25-pin DB-25S connector for RS-232C serial console |/O 

20-pin header for RS-232C serial peripheral port 

Four screw terminals for RS-422/RS-485 serial peripheral port 

Two 26-pin headers for six bidirectional parallel ports 


Operating Conditions 


Temperature: 0-50 degrees C (32-122 degrees F) 
Relative humidity: 10-90 percent, noncondensing 
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erations without change. 

Once you’ ve written the code on the SB180 and you’ ve veri- 
fied that it’s syntactically correct, you can compile it into one or 
more binary files and burn them into an EPROM (with the Cir- 
cuit Cellar serial EPROM programmer, perhaps) or send the 
files directly to the BCC180 (with the monitor ROM installed) 
for testing in RAM or programming into an EPROM there. 

If you don’t have an SB180 for development or prefer to do all 
the development on the BCC180, you can use the ROM-based 
version of BASIC-180. It supports all the features of the disk- 
based version with a few modifications: Instead of saving pro- 
gram source code to disk, the ROM-based compiler saves it to 
EPROM. Only as much of the EPROM is programmed as is 
necessary to store the source code, so multiple programs (or 
versions of the same program) can be saved to the same 
EPROM. This is often referred to as write once, read many 
(WORM) storage. When you fill the EPROM up, you can sim- 
ply erase it and use it again. 

Additionally, the compiler can program the object code di- 
rectly into an EPROM. You can then use this EPROM to replace 
the BASIC-180 ROM for auto-start applications. You might 
also want to compile the object code into RAM, where you can 
execute the program immediately. 


The BCC180’s Hardware 

The BCC180 uses the same Hitachi HD64180 (or Zilog Z180) 
microprocessor used on my SB180 and SB180FX computers 
(see figure 1 for the BCC180’s schematic). Briefly, this chip 
executes the complete Z80 instruction set, plus a few new in- 
structions (including an 8-bit multiply). 

The chip contains an on-board memory management unit 
(MMU), a built-in direct-memory-access (DMA) controller 
with two DMA channels, two asynchronous serial ports, one 
synchronous serial port, two 16-bit programmable reload 
timers, and eight internal and four external interrupt sources 
with a built-in interrupt controller. 

The HD64180 can address up to 1 megabyte of memory and 
64K I/O ports. Since the BCC bus has only 16 address bits, I 
decided that all memory would be resident on the main board 
and that all transactions the BCC 180 carried out through the bus 
would be I/O-based. As a result, I tried to squeeze as much 
memory as possible onto the board. 

The BCC180 contains four 28-pin sockets (IC10 through 
IC13) addressed in 32K-byte increments, starting at physical 
address 00000 and going through 1FFFF hexadecimal. Each 
socket will accommodate either a 27256 EPROM or a 62256 © 
static RAM chip. This lets you burn the control program into 
one or more EPROMs and place it at low memory for execution 
upon reset. 

You can use zero-power RAM (static RAM that contains its 
own battery) or SmartSockets (sockets that contain a battery) 
with static RAM chips plugged into them in the remaining sock- 
ets to provide inexpensive, nonvolatile storage. A 74LS138 
(IC14) decodes each socket’s address. 

The four sockets just described allow up to 128K bytes of 
static RAM storage, but what about applications that need a lot 
of temporary storage? Dynamic RAM is ideally suited in cases 
where large amounts of storage are needed in a small area but 
that doesn’t have to be battery-backed. 

Dynamic memory arranged on a single in-line memory mod- 
ule (SIMM) is becoming more popular these days, so I added a 
SIMM socket to the BCC180, decoded to start at physical ad- 
dress 40000 hexadecimal. A 256K-byte SIMM brings the 
BCC180’s total on-board system memory up to 384K bytes. An 
address multiplexing circuit made up of three 74LS158s (IC15 
through IC17) switches the SIMM address lines between row 
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addresses and column addresses. ME\ generates RAS\, and the 
flip-flop circuit made up of IC18 through IC20 generates 
CAS\. 

Unfortunately, 384K bytes must be the upper limit for the 
time being. While the current HD64180s can address 1 mega- 
byte of memory, they provide only 8-bit refresh (1 megabyte 
needs 9-bit refresh). Keeping possible future developments in 
mind, however, I’ve wired the SIMM socket to accommodate a 
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Figure 1: Schematic for the BCC180 computer/controller. 


1-megabyte SIMM. If a new version of the HD64180 becomes 
available that provides 9-bit refresh, you’ll be able to plug a 1- 
megabyte SIMM into the socket and bring the total system mem- 
ory up to 896K bytes (since the SIMM’s addressing starts at 
40000 hexadecimal, we must throw away 256K bytes of the 1- 
megabyte SIMM). 

Next, if a process-control computer is going to be useful, it 
must be able to deal with real-world inputs and outputs. For that 
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reason, two 8255 peripheral interface adapters (PIAs) are on the 
BCC180. Each 8255 has three 8-bit parallel I/O ports that can 
be individually configured for input or output, for a total of 48 
bits of parallel I/O on the board (available on two 26-pin Berg- 
type connectors, J5 and J6). 

In figure 1, IC23 and IC24 are the 8255s, and IC19, IC21, 
and [C22 decode an I/O address for each chip. You can select 
the addresses for the 8255s using jumpers JP10 and JP11. 




















Besides having parallel I/O, the BCC180 also has serial I/O. 
The serial ports let you communicate, via terminal, with the 
BCC180 and let it access external data-collection devices. Two 
asynchronous serial ports are built into the HD64180. 

Serial port 1 uses an MC145406 (IC7) to convert TTL-level 
signals to RS-232C levels and is connected to a standard DB-25 
connector (J2). Normally, you would connect an external termi- 
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nal to J2. I’ve also connected serial port 1 tothe BCC bus to _ its signals through the MC145406 for use as an RS-232C port. 
allow TTL-level communication directly. J3 connects port 0 to the outside world in this configuration. 
You can use the second asynchronous serial port (port 0) When JP2 has a jumper between pins 1 and 2, port 0 communi- 
with one of three interfaces: RS-232C, RS-422, or RS-485. If cates through the two SN75176B chips (IC8 and IC9) for use in 
you connect a jumper between pins 2 and 3 of JP2, port O passes __ either an RS-422 or an RS-485 application. 
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Figure 1: Continued. 
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Due to their relatively high noise immunity over long dis- 
tances, RS-422 and RS-485 are becoming popular for use in 
communicating between remote data-collection sites and a cen- 
tral controller. Unlike RS-232C, which is single-ended (one 
wire is tied to ground, and a voltage varies on the other), RS-422 
and RS-485 use balanced lines for data transmission. 

In a balanced line, the voltage differential between the two 
wires is what’s important, rather than the absolute voltage refer- 
enced to ground. The absolute voltage of the pair of wires refer- 
enced to ground can be anywhere from —7 volts to +12 V, and 
it won’t affect the operation of the connection. The twisted-pair 
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telephone line running into your home is an example of a bal- 
anced line. In RS-422 uses, separate transmit and receive pairs 
allow full-duplex operation, and each line has just one driver 
and one receiver. Its setup is similar to RS-232C, in that it’s 
used mostly for point-to-point connections. 

RS-485, on the other hand, is usually used in a party-line 
configuration. A single twisted pair connects numerous de- 
vices, and each device has a driver and a receiver connected to 
the same pair of wires. Only one driver can be active at a time, 
and all the receivers can be active at once. It’s up to the software 

continued 


SIMM1 
HB561009A- 256K MEMORY MODULE 


DQ2 DQ3 DQ4 DQ5 DQ6é DQ 
25 
D? 


IC18 
74LS74 


JANUARY 1988 * BYTE 277 








CIRCUIT CELLAR 





designer to implement a protocol. Although it can operate only Placing a jumper on JP3 between pins 2 and 3, and tying to- 
in half-duplex, it is a simple and inexpensive way toimplementa _ gether pins 1 and 3 and pins 2 and 4 on J8, configures the board 
local-area network (LAN). for single-pair, half-duplex RS-485 operation. 
Although the BCC180’s SN75176B is intended primarily for 

use in RS-485 applications, since RS-485 is really just a special- The BCC Bus 

ized use of RS-422, this driver IC will work well in most RS-422 Inthe early days of microcomputers, Intel wanted to increase the 
applications. If you place a jumper between pins 1 and2 onJP3, capability of its microprocessors without increasing the number 
port 0 is set up for double-pair, full-duplex RS-422 operation. of pins needed on the chip. The company started using a method 
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Figure 1: Continued. 
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known as multiplexing to place the eight low-order address lines 
on the same pins as the eight data lines. During the first clock 
cycle of a machine cycle, the high-order address is placed on the 
high-order address lines, and the low-order address is placed on 
the combined address/data lines. 

When the address is stable, the microprocessor provides a 
strobe signal so that the low-order address bits can be latched 
into an external buffer. During the rest of the machine cycle, the 
system can use the same address/data lines for data since the 
low-order address bits have been latched. 

When Zilog was started by several former Intel employees, 
some of Intel’s design philosophies must have followed. While 
address/data multiplexing wasn’t used on the Z80, it was used 
on the Z8. When I designed the BCC11 computer/controller 
(see the July 1981 Circuit Cellar) using the Z8 as the processor, 
I included the same multiplexed address/data lines in my defini- 
tion of the BCC bus. Any peripheral card that you plug into the 
BCC bus must include the external latch mentioned above to 
latch the low-order address bits so the same lines can be used for 
data. 

The BCCS2 used the Intel 8052. Since the chip was from 
Intel, it had a multiplexed address/data bus like the Zilog Z8, 
and it was an easy task to attach it to the BCC bus. Conse- 
quently, all the peripheral boards that had been designed since 
the introduction of the BCC11 could function with the BCCS52. 

When I decided to make a BCC bus-compatible board using 
the 64180, it presented a bit of a problem. Since the HD64180 
does not have a multiplexed address/data bus, I had to create a 
multiplexed bus interface. 

The 8052 generates an address-strobe signal (AS\) and a 
data-strobe signal (DS\). When the address is stable and ready 
to be latched, the processor generates a low-to-high transition 
on AS\. During a write cycle, when data is stable on the bus, the 
processor generates a low-to-high transition on DS\ to tell the 
peripheral that it can read the data. 

Likewise, during a read cycle, when the processor reads the 
data bus, it generates a low-to-high transition on DS \ to indicate 
that it’s done with the data being presented to it. 

A look at the HD64180’s timing diagrams shows that the I/O 
enable line (IOE\) goes from high to low at the end of T1 (the 
first clock cycle) to indicate the start of an I/O cycle. (Remem- 
ber, we want all bus transactions to be I/O-based.) Since the 
address is stable at the beginning of T1, IOE\ was a perfect can- 
didate for use in generating AS\. Indeed, all it takes is an in- 
verter to create the needed AS\ signal. 

Generating DS\ is a little trickier, but not much. For that, I 
employed the ever-popular and ever-mystifying E signal. Most 
data sheets won’t give you precise information on E’s function. 
The HD64180 data book says nothing more than, “E is a syn- 
chronous clock for connection to HD63xx series and other 
6800/6500 series compatible peripheral LSI.” 

Turning to the timing diagrams again, I discovered that, for 
an I/O read, E goes from high to low at the end of T3 (the last 
clock cycle) to signify that the processor has read the data bus. 
For an I/O write, E goes from high to low in the middle of T3 to 
signify that data is stable. It turns out that this is exactly what we 
need to generate DS\. Combining E and IOE\ through an AND 
gate and inverting the result yields the desired active-low DS\ 
signal. 

I used two 74LS245s (IC25 and IC26) with their “B”’ sides 
tied together to perform the multiplexing of the address and data 
lines. RD\ controls the direction line of the data buffer (IC26) 
so that it can operate bidirectionally, while the address buffer 
(1C25) is hard-wired for output-only operation. 

To control the buffer-enable lines, we delay AS\, using a 
74LS74 flip-flop (IC18). When a machine cycle starts, AS\ is 
low and passes through the flip-flop, enabling the address 





buffer and disabling the data buffer. After AS\ goes high, what- 
ever other devices are on the BCC bus have latched the address 
bits, so the BCC180 disables the address buffer and enables the 
data buffer. To avoid race conditions and to allow for a small 
hold time, we don’t disable the address buffer until the next ris- 
ing edge of PHI after AS\ goes high. 

This corresponds to the start of T2 (the second clock cycle) 
and provides plenty of time for the data to propagate through the 
data buffer before it is needed. At the completion of the machine 
cycle, when AS \ goes low again, the address buffer is reenabled 
by the rising edge of the first clock cycle of the next machine 
cycle. Since the address bus isn’t stable until after the next ma- 
chine cycle has started, we’ve preserved the address setup time. 

The rest of the signals on the bus are straightforward. Most of 
them are connected to the HD64180, with the outputs going 
through buffers. Along with the two used for multiplexing the 
address and data bus (IC25 and IC26), a total of six 74LS245s 
are used. Needless to say, this is a well-buffered board. All the 
inputs are pulled high using 4.7-kilohm resistors. 


The BCC180 Monitor ROM 

Now that we have some hardware, we need something to make it 
go. I’ve already alluded to the special multitasking BCC180 
BASIC that I’ll begin describing next month, but the system 
needs something at a lower level so that we can exercise all parts 
of the machine without writing driver programs or purchasing 
the BASIC. For that purpose, part of the software for the 
BCC180 includes a monitor ROM. 

The monitor provides functions that let you inspect memory, 
change memory, access I/O devices, and read and program 
EPROMs (see table 2). Veteran SB180 users will note the simi- 
larity between this monitor and the one on the SB180. 

When you’ ve installed the monitor ROM in the BCC180 and 
applied power to the controller, the system sends BCC180 to the 
terminal at 9600 bits per second. This message will display 
clearly on a terminal properly set for 9600 bps. 

However, if you’ve set the terminal for some rate other than 
9600 bps, pressing Return tells the BCC180 the terminal’s 
actual data transfer rate. The system will then display an open- 
ing banner (at the proper data transfer rate) showing the amount 
of RAM and ROM in the system and give you a command 
prompt. Once in the monitor, you can obtain a full help screen 
by typing ?. 

From the monitor, you can fill memory with a byte value, 
copy blocks of memory from one location to another and verify 
that the copy was performed properly, display sections of mem- 

continued 


Table 2: The ROM monitor provided with the BCC180 
is a complete set of utilities and debugging aids. You 
invoke commands using a single character. 


BCC180 ROM Monitor 


N — New command 

O — Output port 

P —Printer select 

Q— Query memory 

R —Read EPROM 

S —Set memory 

T — Test system 

U — Upload hexadecimal file 
V — Verify memory 

W— Write EPROM 

X — Examine CPU registers 
Y — Yank |/O registers 


A —ASCIl table 

B — Bank select 

C —Copy EPROM 

D — Download hexadecimal file 
E — Emulate terminal 

F —Fill memory 

G— Goto program 

H —Hexmath 

| —Input port 

J —Jump to ROM language 
L —List memory 

M— Move memory 
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ory on the terminal, and modify individual memory locations. 
You can also search memory for a particular series of bytes. 

The Bank command lets you set the 64K-byte bank of mem- 
ory on which the above commands operate. (The system re- 
quires this command since the software is aware of only 64K 
bytes of memory, but the external address bus can access up to | 
megabyte of memory.) 

The monitor lets you directly access I/O devices, both on the 
BCC180 board and on the BCC bus. Using a series of Input and 
Output commands, you can check a board that’s just been 
plugged into the bus without having to write and debug a 
program. 

Another useful function of the monitor is its EPROM pro- 
gramming support. You can transfer into memory the contents 
of an EPROM that has been plugged into the programming 
board, examine and possibly modify the contents, then program 
the block onto a blank EPROM. You can also send a file in Intel 
hexadecimal format to the BCC180 and have the computer pro- 
gram an EPROM. 

This is the basis of the SB180-based development system I 
described earlier. On the SB180, you create a hexadecimal file 
containing the object code, then transfer that file to the BCC180 
monitor. You use the monitor to program the final EPROM. 

On the miscellaneous side, the monitor has commands that 
let you examine and modify the HD64180’s general-purpose 
registers and display, with labels, the processor’s 64 internal 
I/O registers. As a help to programmers, the A command dis- 
plays an ASCII table, and H can perform simple hexadecimal 
mathematics. : 


Experimenters 

While the BCC180 is available commercially, I encourage you 
to build your own. If you don’t mind doing a little work, I will 
support your efforts as usual. A hexadecimal file of the execut- 
able code for the BCC180’s ROM monitor is available for 
downloading from my bulletin board at (203) 871-1988. Alter- 
natively, you can send me a preformatted IBM PC or SB180 
disk with return postage, and I’ll put the file on it for you. Add 
$5 for a printed copy of the BCC180 manual. 

I also have a number of copies of the BASIC-180 development 
software that, for the price of the manuals and distribution 
media, I will gladly give to experimenters who build the 
BCC180. Of course, this free software is limited to noncom- 
mercial personal use. 


Next Month 

I’ll finish the hardware with a description of the BCC180’s aux- 
iliary EPROM programmer board and introduce BASIC-180. 
As I begin talking about BASIC-180, I'll include a tutorial on 
multitasking. & 


I'd like to acknowledge and personally thank Ken Davidson and 
Jack Ganssle for their efforts on the BCC180 project. Ken 
Davidson’s extensive knowledge of the HD64180 helped us 
avoid the omnipresent hardware design pitfalls, and Jack 
Ganssle’s superb software talents helped explain multitasking 
in a way that can really be understood. 


Editor’s Note: Steve often refers to previous Circuit Cellar articles. 
Most of these past articles are available in book form from BYTE 
Books, McGraw-Hill Book Co., P.O. Box 400, Hightstown, NJ 08250. 


It’s virtually impossible to provide all the pertinent details of a project 
or cover all the designs I’d like to in the pages of BYTE. For that reason, 
I have started a 24-page bimonthly supplemental publication (with no 
advertising) called Circuit Cellar Ink, which presents additional infor- 
mation on projects published in BYTE, new projects, and supplemental 
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applications-oriented materials. For a one-year subscription, send 
$14.95 to Circuit Cellar Ink, P.O. Box 3378, Wallingford, CT 06492, 
or call (203) 875-2199. 


Ciarcia’s Circuit Cellar, Volume I covers articles in BYTE from Sep- 
tember 1977 through November 1978. Volume II covers December 
1978 through June 1980. Volume III covers July 1980 through Decem- 
ber 1981. Volume IV covers January 1982 through June 1983. Volume V 
covers July 1983 through December 1984. Volume VI covers January 
1985 through June 1986. 


The following items are available from 


Micromint Inc. 

4 Park St. 

Vernon, CT 06066 

For orders: (800) 635-3355 

For information: (203) 871-6170 
Telex: 643331 

Inquiry 948. 


1. A 9-MHz assembled and fully socketed BCC180 computer/con- 
troller board with 32K bytes of static RAM, ROM monitor, BASIC-180 
development software (same as item 3), and user’s manuals. BCC180- 
P20 i cosiaverscsoasdsansines $395; for additional 256K DRAM, add $100 
2. BCC180 PAK evaluation system. Contains a 9-MHz BCC180 board 
with 32K-byte static RAM, ROM monitor, BASIC-180 development 
software, MBO8 eight-slot backplane, CCO1 10-inch card cage, UPS10 
35-watt switching power supply, and user’s manuals. BCC180- 
PANS ss ecese raise: $595; for additional 256K DRAM, add $100 
3. BASIC-180 multitasking BASIC compiler for ROM- or disk-based 
development. Contains both BASIC-180 EPROM for direct use on 
BCC180 board and BASIC-180 disk for direct use or software develop- 
ment on SB180. Includes 100-page user’s manual. Compiled code may 


be freely used without further license. BASIC-180 DEV .......... $250 
4. An auxiliary 27256 EPROM programmer board for the BCC180. 
BEC LROPROGS ycisanecpinsscrasareneendsianxstanieeiseiescesesaveenrarte $89 


The following items are available from 


CCI 

P.O. Box 428 
Tolland, CT 06084 
(203) 875-2751 
Inquiry 949. 


1. A 9-MHz BCC180 computer/controller complete kit with 32K bytes 
of static RAM, ROM monitor, BASIC-180 development software, and 


uiser’s manwal. BCC180-KIT-20...cisiccsievecsscsssredacesccsceneeane $295 
2. BCC180 auxiliary 27256 EPROM programmer board full kit. 
BCC 1S0PROGOK oisissasewsicssssestsxicdens bsousaareitactee ta pamwanientet $74 


For either source above, all payments should be made in U.S. dollars by 
check, money order, MasterCard, Visa, or American Express. Surface 
delivery (U.S. and Canada only): add $5 for U.S., $8 for Canada. For 
delivery to Europe via U.S. airmail, add $14. Three-day air freight de- 
livery: add $10 for U.S. (UPS Blue), $25 for Canada (Purolator over- 
night), $45 for Europe (Federal Express), or $60 for Asia and else- 
where in the world (Federal Express). Shipping costs are the same for 
one or two units. 


There is an on-line Circuit Cellar bulletin board system that supports 
past and present projects. You are invited to call and exchange ideas and 
comments with other Circuit Cellar supporters. The 300/1200/2400- 
bps BBS is on-line 24 hours a day at (203) 871-1988. 


To receive information about the Circuit Cellar Ink newsletter for 


hardware designers and developers, please circle 100 on the Reader 
Service inquiry card at the back of the magazine. 





Programming Ease for Scientific 





& Engineering Applications | 


No matter what your level of programming expertise, if you write your own programs 
for engineering, science, or statistics applications, Wiley Professional Software’s technical 
programming tools enable you to save programming time and development costs. These 
tools allow you to generate dependable, accurate and error-free code, quickly and easily. | 


NEW! 


Statistics Subroutine Libraries 


NEW! 
50 More FORTRAN Library 





STATLIB series, developed by PSI/Systems, is a one- 
stop source for Time Series and Graphics data analysis. 
These two new subroutine libraries are ready to address 
your statistics programming problems. STATLIB.TSF 
covers routines in forecasting and analysis of time-based 
data. Generalized linear regression models, ARIMA 
models, survival analysis, econometric forecasting, 
exponential forecasting, and spectral analysis are just a 
few of the routines which will prove invaluable to statis- 
ticians and to programmers, engineers, and scientists 
who use statistics. 

STATLIB.GL is a statistical graphics library with 
subroutines for Box-Jenkins identification, scatter 
graphs, curve-fit graphs, contour maps, axonometric 
plots and much more, including a library of GKS device 
drivers. 

Economists and marketing and financial forecasting 
professionals will find these routines invaluable in their 
day to day work. And they are a must for every scientist 
and engineer who programs in FORTRAN. These sub- 
routine libraries give you all the benefits of a complete 
package and the added advantages of allowing you to 
quickly and easily customize your program for your 
needs. SOURCE CODE INCLUDED. 


STATLIB.TSF: Time Series Analysis & 


Forecasting Subroutine Library............ $295 
STATLIB.GL: Statistical Graphics 
Subroutine Library.............0e cece eee $295 


Microsoft and IBM Professional FORTRAN versions 
available. 


The Classic Subroutine 
Library for BASIC, FORTRAN, 


and C Programmers 





MICROSOFT FORTRAN Library............ $175 
C Language Library...............00e eee $175 
BASICA LIDlal iia 56 6.0 ied a he ewok eens $125 
IBM Professional FORTRAN Library ........ $175 


The 50 MORE FORTRAN Library, developed by Peer- 
less Engineering Service, offers a collection of sub- 
routines and utilities previously unavailable in our 
FORTRAN Library. Included are pretested and pre- 
compiled subroutines covering such areas as Matrices, 
Polynomials, Differential Equations, and Numerical 
Analysis (including FFTs), plus utilities for more effec- 
tive screen handling. SOURCE CODE INCLUDED. 


MICROSOFT FORTRAN or 
IBM Professional FORTRAN version ........ $125 


NEW! 


SWAP Conversion Software 





SWAP is a high-speed software program for the IBM- 
PC® that allows users to quickly and easily switch from 
one word processing file format to another. You don’t 
need to own or operate the program you are converting 
from—just the program you are converting to. 

Now you can SWAP documents to and from any 
of these popular word processing programs: Word- 
Star®, WordStar 2000®, Multimate®, WordPerfect’, 
DisplayWrite® 3 (DCA Revisable Format), and 
AOL osd-4in.cas Okan eu geahwan dé an aves only $79.95 


SPECIAL FEATURES: 

@ Batch processing (allows you to convert more than 
one file at a time) 

@ Lightning fast (five times faster than competitive 
products) 

@ Reliable (guaranteed to convert all possible ele- 
ments) 

@ Kasy to use (does not require any previous computer 
knowledge) 

@ More thorough and accurate than conversions that 
are already built into popular word processing 
programs 

@ A library approach which allows easy and automatic 
access to the appropriate conversion 

e Updates for new versions 


WordStar and WordStar 2000 are registered trademarks of MicroPro International Corporation. MultiMate is a registered trademark of MultiMate 
International, an Ashton-Tate company. WordPerfect is a trademark of Satellite Software International. DisplayWrite is a registered trademark of 


International Business Machines Corporation. 


=! 212-850-6788 """ 
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To order any of Wiley’s scientific and engineering programming tools with your VISA or MasterCard, 


W 


Wiley Professional Software 
John Wiley & Sons, Inc. 
Attn: D. West 

605 Third Avenue, 

New York, NY 10158 


WI! LEY Dealer inquiries invited 
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With 410 Day Trial Membership - 


If you've thought about joining BIX — 
before but weren’t sure it was what you 
needed, now is the time to try it. Because 
~ now for a limited time, we're inviting 
you to try BIX for 10 days. If at any 
time during this 10 day trial period you 
don’t feel BIX has made you a more 
knowledgeable microcomputer user, 
we'll refund your entire registration 
fee. You pay only for time spent on the 
system.* (See log-on instructions for 
hourly rates). 

Explore BIX in your home or office. 

- Put its power to work for you and un- 
leash your full microcomputer potential 
— programming, designing, specifying, 
researching — and more. 

Try BIX for 10 full days and see what 
it can do for you. Explore more than 

160 conferences. Access vendor support. 
Speak to expert consultants. Research — 
new products and systems, and down- 

load public domain software. 


Prepare yourself for success 


It takes a sharp mind and hard work 
to stay ahead, and ee the right 
tools helps. 

Today, you can put one of the most 
powerful instruments for career ad- 
-vancement to work for you: BIX. 


@ Learn about new products before 
they hit the market. 


® Get quality marketplace feedback on | 


the products you're thinking of pur- 
chasing before you invest. 


® Research problems and find the solu- 
tions that no one else has been able : 


to render. 

® Access some of the most enced 
public domain software available i in 
the industry. | 


_ © Increase your working oe 


of micros to make more confident — 
purchasing decisions and recommen: 
dations. 


Join BIX and arm soumel with 
the latest in microcomputer- 
relatedinformation _ 
BIX’s exclusive Microbytes newswire 
gives you complete, daily, up-to-date — 
computer industry information. You'll 
gain insight from BYTE editors and writ- 
ers who analyze new products and their 
potential impact, inform you of the 


_ latest mergers and acquisitions, and re- 


port late-breaking news from important 
seminars and conferences. 


Talk to colleagues worldwide 
You'll stay on top of your company’s _ 


a pi same se 


_ BIX users worldwide. Share infor 











oe bile with Sk 


service. 






Or, simply communicate with oth 


and | ideas s privately, or be Cl 





@ Corporate : nied. accounts swith s S 
a minimum of five registered users. | 
(ABIX first! Your company c can | 
pay for your usage. - : 


‘MasterCard, | | i. 
- @ Pre- pa group accounts with - . 
fewer than five members. | 


: ® Individual Pre- —— draw 


against pre ‘paid time. 


Use credit cards for inne 
access or call the BIX Helpline for infor: 
mation on any other payment option at, 
1-800-227-2983 (from US. and Cai) 
603-924-7681 (in New Hampshire 


_and elsewhere). _ 


- Act now! Our 10 on trial oli is 


subject to eee a 


vio bony BIX that you wish to discontinue service at any time during the trial period, call the BIX Helpline, and your entire giembershin fee will be refunded. 
**BIX can be accessed via Tymnet throughout the US. and Canada. For the Tymnet number nearest you, call the BIX Helpline or Tymnet at 1-800- 336- 0149. 

tIf your local Tymnet number is a toll call you will receive additional charges from your local phone company at their prevailing fale. 
++Continental US. Tenet rates. Rates from other areas are available from BIX. 
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BIX is easy to join 
To log-on to BEX, simply: 

Set your computer's telecommunications 
program for full-duplex, 8-bit characters, no 
parity, | stop bit OR 7-bit characters, even parity, 
RNC OnD) om ONC LELORO ME PALLORDHLUCE 
Call your Tymnet number ** and respond as follows: 

Tymnet Prompt You Enter 
~ Garble or request for 

“terminal identifier” al 

login: bix<CR> 

BIX logo/name: bix.018 <CR> 


After you register, you'll automatically be taken 
to the BIX Learn Conference, an online tutorial 
that will show you how to begin using the system 
immediately. Time spent in the Learn Conference 
is FREE. Complete system documentation will be 
sent to you within a few days. 


Access time will be billed at the following 
hourly rates.+ | | 
Off-Peak Time $11 /hr. ($9 BIX, $2 Tymnet )++ 
(7 PM -—6AM weekdays, all day weekends and holidays) 
Peak Time  $20/hr. ($12 BIX, $8 Tymnet)i* 
(0 AM — 7 PM weekdays) 
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this ought to clear things up. 


Choose Business Week Video Magazine's “‘How to 
Benefit From Tax Reform’. Why? That’s simple. It’s 
co-hosted by Dr. Arthur Laffer, one of the fathers of 
tax reform, and an economic advisor to the President. 
And Business Week Editor William Wolman. 


So pull up your chair. And let a panel of America’s top 
tax and investment experts tell you what they Know. 
With candor. Commentaries. Interpretations. The hour 
will fly by. With clips from the past. Tips for the future. 
And most important, what you can do to start 
benefiting now! 


Also included, get the “Business Week Personal Tax 
Planning Guide’’—a comprehensive 48 page guide, 
prepared by Deloitte, Haskins & Sells—that 
complements the video. And helps you forecast your 
own 1987 and 1988 taxes. 


Everything you need to know about tax reform. With 
that same insightful analysis that made Business Week 
the number one business magazine. The choice is 
clear. You can get your video somewhere else, but 
then it wouldn't be from Business Week. 


To order now, just call toll-free: 1-800-523-5503 today. 
(In Illinois, call 1-312-250-9292 ) 
DISTRIBUTED BY KARL-LORIMAR HOME VIDEO IN ASSOCIATION WITH FORUM ENTERTAINMENT. Or Clip and mail In the Coupon below. 





(J YES! Rush me How to Benefit from Tax Reform and my 
Business Week Personal Tax Planning Guide for only $29.95 plus _— Acct. # Signature 
$3.25 shipping & handling (Illinois residents add 7% sales tax). 


Exp. Date Name (please print) 
Check one: Send [] VHS [] BETA Address 
[-] My check (payable to Business Week Video) is enclosed. 
Charge my [-] American Express [J Visa [J Mastercard City State Zip 


Clip and Mai! Today to: Business Week Video Magazine, PO Box 621, Elk Grove, IL 60009 
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FOCUS ON ALGORITHMS 


Dick Pountain 


Changing Reverse Polish to Infix 


We can perform math in “infix” 
notation, but computers need to use 
reverse Polish notation 


arsing is one of those activities that really sepa- 
rates computers from humans. Parsing streams 
of symbols into meaningful messages seems to 
come easily to us humans. It’s as if the template 
for a language parser is hard-wired into our 
brains, and that learning to speak is just filling out this template 
with the vocabulary of an actual human language. 

The lessons in sentence parsing that many of us took in school 
just taught us to name the parts of speech; the parsing ability was 
already there subconsciously, or we couldn’t have understood 
the lessons (or anything else for that matter). 

Computers conspicuously lack this innate ability to parse. At 
the lowest level, a computer regards all input as a sequential 
stream of stuff (e.g., machine op codes) to be acted upon one at 
a time in strict sequence. If we want the computer to perceive a 
more complex structure in its input stream, we must program it 
to parse the stream according to the rules of some grammar or 
syntax. 

The parsing of human (or natural) languages presents formi- 
dable difficulties to the parser writer because the syntax rules of 
our languages are complex, fluid, and inconsistent. The way a 
word is to be interpreted often depends upon the whole context 
in which it occurs, including not just the surrounding sentence, 
but maybe the whole utterance. 

Our brains, which appear to be optimized for this sort of 
large-scale pattern matching, cope admirably, but computers 
find it hard going indeed. Natural-language parsers are included 
in some software packages, from adventure games to database 
managers, but their limited capabilities give some indication of 
the difficulty of the task. 

Computer languages are deliberately designed with restricted 
grammars that a computer can parse more easily than, say, En- 
glish. In particular, these grammars are usually of the kind 
called ‘‘context-free,”” which, crudely put, means that a symbol 
has the same meaning regardless of its surrounding symbols. 

Most high-level computer languages are built around a parser 
or syntax analyzer, which processes the input source code, 
looking for well-formed constructs according to the syntax rules 
of the language. To see how such a parser is designed, see Jona- 
than Amsterdam’s delightful series on building the SIMPL 
compiler (December 1985 through February 1986 BYTE). 





Infix | 
The parsing of mathematical expressions is a special case 
(which is easier than parsing a whole programming language) 


that can be applied separately, for example, in the construction 
of calculators. 

Most popular programming languages (e.g., BASIC, Pascal, 
and C) include a mathematical-expression parser that accepts 
expressions written in the infix notation (also referred to as “al- 
gebraic notation” by calculator manufacturers) we learn at 
school. Infix means that a binary operator, say +, sits between 
its operands, as in3 + 4. 

The infix notation is so widely learned and so natural that 
someone raised on BASIC might wonder that an expression like 


x = 34 + 57/(120 * 3) 


needs parsing at all. Unfortunately, the typical computer can’t 
perform arithmetic in this order. | 

If we attempt to persuade a computer to execute the expres- 
sion 3 + 4 in that sequence, we are saying: “Take 3, now add, 
now take 4.” But the computer can’t add until it has both values 
to be added, just as you can’t make an omelet until you have 
broken the eggs. The point becomes clearer if we express the 
addition in a hypothetical assembly language: 


mov regA,3 
mov regB,4 
add regA,regB 


We need to move the two values into the registers before the ad- 
dition can take place. Hence, infix notation is not at all natural 
for computers. 

Instead, computers prefer a postfix ordering in which the op- 
erator always follows its operands. Reverse Polish notation 
(RPN) is a way of writing mathematical expressions in postfix 
form; 3 + 4 in RPN becomes 3 4 +. Its great attraction to a 
computer is that an RPN expression requires no brackets, so the 
computation can proceed in a strictly sequential manner. For 
example, the infix expression 


5 *(7 + 9/(5 + 6)) 
becomes 
57956+/+% 


in RPN. It’s convenient to use a stack to hold the operands when 
evaluating RPN expressions. The operators are then applied 
successively to the top two stack items. 

continued 


Dick Pountain is a technical author and software consultant liv- 
ing in London, England. He can be contacted c/o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 03458, or on BIX as 
“dickp. ”’ 
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Expression Parsing 

An expression parser is a program that takes expressions in the 
infix form that humans prefer and reorders the operations into 
the postfix form that computers prefer. Given that BASIC, Pas- 
cal, and many other languages have an expression parser built 
in, why would anyone but a compiler writer want to write one? 


Listing 1: Pseudocode for Forth’s interpreter. 


Program ForthInterpreter 
Get next word 
IF word is found in dictionary 
THEN execute it 
ELSE try to convert it to a number 
IF it’s a valid number 
THEN push it onto stack 
ELSE ERROR 
ENDIF 





Figure 1: The parse tree for the expression 7 * (5 + 6). E, F, 
and T stand for expression, term, and factor. 


Listing 2: Pseudocode of the algorithm for converting 
expressions from infix to reverse Polish notation. 


Program Expression 
REPEAT Term UNTIL Finished 


Subprogram Term 
Read the next symbol -> NextSymbol 
IF NextSymbol IS 
’)’ THEN Finished 
’(’ THEN Expression 
THEN Term 
Compile + 
Term 
Compile - 
Term 
Compile * 
Term 
Compile / 
Compile its 
execution address 
Compile as a literal 


THEN 


THEN 


THEN 


identifier THEN 


number THEN 
ELSE 
"Tllegal element 

in Expression" 


ERROR 


ENDIF 
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Well, for one thing, not all languages have such a parser. 
Some languages such as LISP and Prolog employ a prefix nota- 
tion (i.e., operator before operands), since, in these languages, 
programs work via function applications. 

(Some modern LISP dialects do in fact have an outer “‘shell”’ 
that parses infix expressions, as does Turbo Prolog.) Other lan- 
guages such as Forth and PostScript already employ postfix 
notation. 

Also, even in languages like BASIC and Pascal, the expres- 
sion parser is normally available only to the language system 
itself, not to the user. If you write a program that takes mathe- 
matical expressions as strings input by the user at run time (e.g., 
a graphing program or an equation-solving program), you'll 
likely find that you have to parse these strings yourself, the hard 
way. : 

Acorn’s BBC BASIC (and, I believe, the old Sinclair/Timex 
BASIC) has a function called EVAL("<string>") that takes a 
string and evaluates it as an infix expression, but this is not pres- 
ent in all BASICs. 

The case of Forth is particularly interesting. The extremely 
small and simple Forth interpreter parses the input stream 
hardly at all, so math is naturally performed in strictly sequen- 
tial (reverse Polish) order. Forth treats its input as a stream of 
words separated by spaces. The action of the interpreter is sim- 
ple indeed (see listing 1). It would almost be true to say that 
Forth has no syntax at all, but the control structures do impose a 
few rules. 

The RPN math doesn’t phase seasoned Forth users who, like 
Hewlett-Packard calculator users, have become used to it. Some 
people even prefer it because the need for brackets is removed 
(see, for example, ““Complex Math in Pascal”? by David Gedeon 
in the July 1987 BYTE). There’s no denying that it becomes a 
royal nuisance if large and complicated algebraic expressions 
have to be processed often, and that it is off-putting to casual 
users. 

In a fairly large Forth program I wrote some time ago, I de- 
cided to incorporate a simple expression parser to permit the © 
user to enter infix expressions instead of expressions in RPN. 
The Forth language supports recursion, and a recursive-descent 
algorithm seemed the most likely to produce a compact 
solution. 

However, my parser needed to be very small indeed; much 
smaller, for example, than the typical Pascal implementation of 
a recursive-descent parser that can run to more than 200 lines of 
code (see Jonathan Amsterdam’s August 1985 BYTE article, 
“Context-Free Parsing of Arithmetic Expressions,” for a Mod- 
ula-2 version). 

Accordingly, I made several sacrifices to keep the size down. 
The first was to support the +, —, *, and / operations only for 
single (i.e., 16-bit) numbers. The second, and most hurtful, 
was to abandon operator priority, so that evaluation proceeds 
strictly from left to right unless parentheses are used. The third 
was that the parser works only in compiling mode. Thus, it can- 
not be used as a calculator to evaluate expressions interactively 
at the keyboard. 

On the bright side, the parser costs absolutely nothing in run- 
time overhead, as it does all its work at compile time; the com- 
piled code is exactly what Forth would have produced had you 
entered the expression in RPN. 

I saved the most space of all by shortcutting the parse-tree 
generation stage of the recursive-descent algorithm. In many 
implementations of the recursive-descent method, the parser 
constructs a tree that depicts the expression viewed through the 
rules (or “productions”’) of the associated grammar. To illus- 
trate, let’s take this simple grammar for arithmetic, using +, 
—, *, and / as used in Jonathan Amsterdam’s August 1985 
article: 
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expression > term 
term + expression 
term — expression 


term — factor 
factor * term 
factor / term 


factor > number 
— factor 
(expression) 


In this notation, loosely based on Backus-Naur form, the 
symbol ~ means ‘“‘may consist of,” and a new line indicates 
alternatives (e.g., “term” or “term + expression’’) and so on. 
The rules say that an expression may be the sum or difference of 
terms, which are in turn the product or quotient of factors, and 
that a factor might be a number, a factor preceded by unary 
minus, or a whole expression surrounded by parentheses. 

The rules are all recursive (i.e., the same name appears on 
right- and left-hand sides), and applying them successively 
leads you down through the levels, ending with a number 
(hence, the name recursive descent). The precedence of the op- 
erators is inverse to their order of appearance in the rules: + and 
— are lower than * and /, which are lower than unary minus and 
parentheses. 

Applying these rules in succession to the expression 7 * (5 + 
6) would yield the parse tree shown in figure 1. This tree might 
be physically represented as a linked list and then passed to an- 
other procedure for code generation (or, in the case of an inter- 
preter, for direct evaluation). 

Instead, I chose a scheme in which the “tree” is inherent in 
the course of the computation but is never explicitly created. My 
grammar is also more elementary, since with no operator prec- 
edence, terms and factors need not be distinguished: 


expression ~ term 
term + expression 
term — expression 
term * expression 
term / expression 


term — number 
identifier 
(expression) 


I permit a term to be the identifier or name of any Forth word 
in the dictionary; constants and variables are the kinds of words 
most likely to be used here, but see below. The algorithm for 


compiling expressions is shown in pseudocode in listing 2, and ~ 


it clearly illustrates how infix is turned to RPN by grabbing the 
next term before compiling the operator. 

Notice also that term is both self-recursive and mutually re- 
cursive with expression. To turn this algorithm into Forth code 
requires little effort. 

A problem that must be overcome is that the scoping rules of 
Forth, like those of Pascal, forbid forward references to words 
that are not yet defined. Such a forward reference is required to 
set up the mutual recursion of expression and term. 

One solution is to create a variable called FORWARD, and then a 
dummy definition of the yet-to-be-defined word that just fetches 
the content of this variable and executes it. When the real defini- 
tion of the word is completed, you take its execution address, 
store it into FORWARD, and voila (see listing 3). 

You use the parser like this: 


: TEST INFIX(7¥(3+4));3 


which compiles to exactly the same code as the RPN: 
> TEST 7 3 4+; 


Expanding the Parser 

Note that spaces are mandatory between all the symbols. Con- 
stants can be used in expressions, and so can variables, as long 
as they are followed by the @ operator to fetch their contents: 


13 CONSTANT A VARIABLEB 12B! 
: TEST INFIX(A+6%(B@-10)) ; 


If you find this @ offensive, you can modify the parser so that 
it automatically fetches the contents of a variable. However, to 
do this, you need to identify a variable just by looking at its code 
address (in the default section of the CASE in NEXT-TERM), and 
this involves a comparison with a system-dependent absolute 
address that you can determine only by inspecting your 
compiler. 

In fact, this parser will accept and execute any defined Forth 
word inside an expression, but only those words that take noth- 
ing from the stack and return exactly one value will produce 
meaningful results. 

An example of a word so usable could be RANDOM, which pro- 
duces a random number. You could also include the Forth loop 


index words I and J in expressions contained in DO loops. It is 


easy to add extra binary operators to the CASE, and with rather 
more effort to accommodate double or floating-point numbers. 
There is no explicit error checking in this code; the NUMBER 
continued 
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Hard Locks 
for Soft Parts. 





At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That’s why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 


Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 


Take a look. 





Key Sentinel Family Features. 


Prohibits unauthorized use of software 9 No need 
for copy protection 9 Unlimited backup copies 9 
Virtually unbreakable 9 Pocketsize key 9 Trans- 
parent operation 9 Transportable 





© Higher level language 
Software interfaces included 
Sentinel. © Runs under DOS on 


PC/XT/AT and compatibles 
O Parallel port version only 


O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 
compatibles 

© Algorithm technique 
(Never a fixed response) 

O Serial or parallel port version 

© Minimal implementation e 


oe 
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Listing 3: Forth code for implementing the algorithm 
given in listing 2. This code is standard Forth-83, with 
the addition of two almost universally adopted 
extensions: ASCII, which returns the code of a 
character, and the Eaker CASE construct. If you don’t 
have ASCII, just use the actual code values for the ‘‘(”’ 
and “‘)” characters, namely, 40 and 41. A recursive 
call in Forth requires you to use either the word 
RECURSE or MYSELF rather than the name of the word 
itself. In the unlikely case your Forth system doesn’t 
have either, you can define MYSELF as 
















: MYSELF CONTEXT@@ NAME>, ; IMMEDIATE 


( holds address for forward reference) 
VARIABLE FORWARD 
( dummy definition; merely executes the 
forward reference) 
: INFIX( FORWARD @ EXECUTE ; 
( get blank delimited word from the 
input stream and extract its first 
char) 
: NEXT-SYMBOL BL WORD DUP 1+ C@ ; 
( === edar char.) | 
: NEXT-TERM NEXT-SYMBOL DUP 
t . ==> tlag) 
ASCII ) = IF 2DROP 
@ EXIT ENDIF 
ASCII ( = IF DROP 
1 EXIT ENDIF 
FIND 
( is dat in dictionary?) 
IF DUP CASE 
(* | + OF 
DROP , 
i*] = OF 
DROP , 
[ei 7 OF 
DROP , 
[’] * OF MYSELF 
DROP , ENDOF 
default:just compile it) 
ENDCASE 
ELSE NUMBER DROP [COMPILE] 
LITERAL 
ENDIF 1 ; 
>: INFIX ( BEGIN NEXT-TERM WHILE REPEAT ; 
IMMEDIATE 
( store address for the forward 
reference) 
’ INFIX( FORWARD ! 












INF IX ( 







MYSELF 
ENDOF 

MYSELF 
ENDOF 

MYSELF 
ENDOF 
















routine will return its own error message if an unidentified sym- 
bol is encountered. Similarly, Forth itself will report an un- 
matched right parenthesis. An unmatched left parenthesis, on 
the other hand, will put the compiler into an endless loop wait- 
ing for “)”’, though the Break key will break out of this. 

There is a neat way to trap this latter error, but one that will 
appall most computer scientists: Add an extra test to see if the 


66,99 


next symbol is a “;”’, which would mark the end of the enclosing 
colon definition and mean the parser has run away. Just insert 
the following as the second line of NEXT-TERM: 


ASCII ; IFCR ." Unmatched left parenthesis!" 
ABORT ENDIF DUP 


Next month, I’ll present an algorithm for generating multi- 
column page text. 


d edi 
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HOW GENERAL MOTORS IMPROVES 
ITS TOP END PERFORMANCE. 





1 fard N. 
Former President Gene 





One of General Motors’ most important suppliers doesn’t make parts. It makes leaders. 

Over the past 19 years all three General Motors Presidents have come from the ranks of a college 
program called Co-operative Education. 

It’s a nationwide program that allows students to alternate studies at the college of their choice with 
paid, practical work experience in the field of their choice. 

For students, Co-op Education is a chance to pick up the most valuable kind of knowledge. For 
employers, it’s a chance to pick up the most valuable kind of student. If you’d like some information on 
how your company can participate in Co-op Education, wmite to us at the address below. Who knows, 
you may end up hiring a future company president. It wouldn’t be the first time. 





You earn a future when you earn a degree. 


For a free booklet write: Co-op Education * P.O. Box 999 * Boston, MA 02115 
A Public Service of This Publication © 1985 National Commission for Cooperative Education 
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James L. Conger 


Using Financial Tools 
for Nonfinancial Simulations 


With Monte Carlo (random number) 
simulations, spreadsheets can model 
real-world events 


» preadsheets were originally designed for ac- 
counting problems such as balance sheets and 

_ forecasts. However, users have found that a 
spreadsheet is a versatile model for solving 
many numeric problems. 

This tele describes how you can use Lotus 1-2-3 to simu- 
late inventory problems. Users of SuperCalc and VisiCalc will 
find the examples easy to follow, since the three programs use 
similar notations. 

It is almost always cheaper and more efficient to try out a new 
idea through simulation before actually building the project. 
‘Monte Carlo simulation” is an eye-catching name for using 
random numbers to simulate real-world events. This technique 
is now widely used in both industry and the military (see refer- 
ences | and 2). 





The Problem: A Small Oil Terminal 
An oil terminal receives its supply from a manufacturing plant 
and delivers it to customers. Production is steady at 2000 barrels 


J | 
- Lookup table for Poisson distribution 


Average orders per day = 


Factorial 
| 


1 

2 

6 

24 
20 

720 

5040 

40320 

362880 

3628800 


0 
1 
2 
3 
4 
5 
6 
/ 
8 
0 : 


122b+7 
2436416 


Figure 1: The Poisson distribution lookup table. Figure 2 shows the formulas behind this portion of the spreadsheet. 


per day and can be stopped or started with 1 day’s notice. 
The terminal has 5000 barrels of storage room in a tank. The 
terminal’s many small customers have a combined average of 9 
orders per day. Each order is for 200 barrels. How many times a 
month will the terminal be unable to satisfy all of its customer 
orders? 

A little arithmetic shows that the average sales demand is only 
1800 barrels a day. Since the production capacity is 2000 bar- 
rels per day, it might seem that the customers could always be 
satisfied. Unfortunately, things are not that simple. 

The 9-orders-per-day average is made up of orders placed by 
many customers. Although the order rate may average 9 per 
day, on any given day you might get 10 orders, or 7, or 15. 
Clearly, if you get 15 orders several days in a row, the inventory 
tank will be depleted, causing missed sales. You need a way to 
simulate the incoming orders. 


The Poisson Distribution 

The Poisson distribution is an integral part if the simulation. In 

cases where many customers order independently, and where 

each customer has a low probability of placing an order on a 
continued 


James L. Conger is manager of business planning at the Oronite 
Additives Division of Chevron Chemical Co. (6001 Bollinger 
Canyon Rd., San Ramon, CA 94583). 


(From cell E4) 
Number of 


P(x) 


 0.0001234 
~ 0.0011106 ~ 


00049980 
0.0149942 


_-0.03837371 © 


-0.0607268 


0.0910903 
01171161 
0.1317556 — 
0.1317556 
0.1185800 


0.0013704 


 0.0006167 


Cumulative orders 


P(x) 
0.0001234 
0.0012340 
0.0062321 
0,0212264 
0.0549636 
0.1156905 
0.2067808 
0,3238969 
0.4556526 
0.5874082 


~ 0.7059883 


0.9989440 
0.9995607 
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USING FINANCIAL TOOLS 


given day, the Poisson distribution will describe the probability 
of receiving a given number of orders on any one day (see refer- 
ence 3). 

The Poisson distribution has a convenient feature: You can 


P(x) = A*e~“4/x!, where P(x) represents the probability that you 
will receive x orders on a given day, A represents the average 
number of orders, and e is the base of the natural logarithms 
(approximately 2.7183). 


calculate every value if you know the average. The formula is 


| Gg I K 
1| Lookup table for Poisson distribution 
2| 


3| Average orders per day = +$E$4 


PX) 
($L$3°N7)(K7 *(@EXP($L$3))) 
($L$3°J8)/(K8 *(@EXP($L$3))) 
($L$3°J9)/(K9*(@EXP($L$3))) 


Factorial 

0 | 
+$J57+1 (J8*K7) 
+$J8+1 (J9*K8) 





continued 


(From cell E4) 


Number of 


Cumulative orders 
P(x) 0 
+L7+M6 +$J57+1 
+L8+M7 +$J84+1 
+L9+M8 +5J9+1 


Figure 2: Column J is a series of ascending integers starting with 0. Column K calculates the factorial of J. Column L uses the 
factorial to calculate the probability of a given number of orders, using the Poisson formula and the average number of orders (9 
in this case). For example, the probability of getting exactly 7 orders on a given day is 11.7 percent (see figure 1, cell L14). 


A | 8B T 
ation of an inventory tank 


Enter rate 
2000 


Enter max 
5000 


Avg. number 


Day Inventory Production Randomno. _ No. oforders 
0.061857207 
0.162162030 
0.43032281 1 
0.031907307 
0.766562630 
0.162895409 
0.392827360 
0.451411125 
0.36984 1825 
0.443499729 
0.589248446 
0.968387924 
0.552589404 
0.184578735 
0.379185897 
0.426193598 
0.734686950 
0.952955192 
0.794911813 
0.040212391 
0.118399010 
0.108103999 
0.958301718 
0.593840786 
0.162433155 
0.330655601 
0.951867276 
0.123729203 
0.596039101 
0.319844722 
0.878265568 


pose 


OMNOMNAWN 
DDHMONODDMDHDHD=HhOOM 


1 
1 


po 
—h 


Feochnadnatodnoataatactadha tna inant atone tata tea aetna ta anata tenance rte eaten oes eter eeeoeoertenetioestontentecherhodbarkotborietontnntockoriacbattotooionion a Le ee 


Average 0.452829610 





Enter avg. : - _ 
200  . 
missed — 

Sales __ 


Gal. 


Gal. ordered shipped 


3 ie) 
6 
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Figure 3: The main portion of the spreadsheet, minus the Poisson lookup table. The formulas behind the left side of the 
spreadsheet (columns A through C) are shown in figure 4. The formulas behind the right side of the spreadsheet (columns D 


through H) are shown in figure 5. 
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Now you can take advantage of every last bit in your 
DeskPro 386. All 32 of them. With Microport’s System 
V/386."" Developed specifically for the 386 by AT&T, 
Intel and Microport, System V/386 is a real UNIX® 
System V Release 3. It’s the only industry standard, 
multi-user multi-tasking way to push a DeskPro 386 
to its absolute limits. And deliver almost unlimited 
speed and power to your desktop in the process. 

You get 80386 protected mode, 80286 protected 
mode, and fully compatible 8086 emulation. There’s 
direct access to 4 gigabytes of RAM with demand paged 
virtual memory and more. 

All of which prepares your Compaq for some of the 
most powerful software tools ever to run ona micro. 
Like 32-bit Microport/Green Hills C, Fortran, or Pascal 
compilers that help you develop 386-optimized software 
of your own. And DOS Merge, Microport’s multi-user, 
multi-tasking environment that runs MS/DOS, and 
MS/DOS applications (like 1-2-3, Sidekick, and dBASE) 
transparently under UNIX. On both 286 and 386 
Compaq’s. Run UNIX on one machine (so you can keep 
all that power for yourself) with one or two users, or 
connect 10, 20, 30 or more on a single DeskPro 386 in 


what may be the world’s most cost-effective multi-user 
MS/DOS environment. You get advantages that OS/2 
can only promise. Today. When you need it most. 


Better UNIX. Best Price. 


That’s the kind of thinking you’ve come to expect 
from Microport. Real honest to goodness AT&T UNIX 
systems. Only $199 for the DeskPro 286 or 386. DOS 
Merge starting at only $149. All warranted and with 
technical support. Plus, a full line of off-the-shelf UNIX 
applications. Call today for free info and a real UNIX dis- 
count coupon. Microport. We’ll make your Compaq 
Deskpro 386 sweat. So you don’t have to. 


(800) 722-UNIX/(800) 822-UNIX in CA 
Real UNIX,* $199. 


M CS A ta eae 


Microport Systems, Inc. 
10 Victor Square « Scotts Valley, CA 95066 
(408) 438-8649 « Telex: 249554 MICR UR * FAX: (408) 438-2511 


*A real UNIX system, System V/386 $199 (2 user); Software Development System $499; Text Preparation System $199; Complete System $799; UNIX is a registered trademark of AT&T. Merge is a trademark of 
Locus Computer Corp. System V/386, and DOS Merge are trademarks of Microport Systems, Inc. Other brands and products are trademarks of their respective holders. 
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A 
Simulation of an inventory tank 


Enter max - Enter rate. 


5000 


Inventory 


| ———. @IF($B8+$C$4>$B84,0,8C$4) 
+$B8+$C8-$G8  _- @IF($B9+$C$4 > $B$4,0,$C$4) 
+$B9+$C9-$G9 : @IF($B1 0+$C$4 >$B$4,0,$C$4) © _ 





Figure 4: We start inventory at half full to get the model going. Each successive day’s tank inventory is the inventory from the 
previous day plus production and minus sales for the day. We conservatively assume that the day’s sales occur before the 
production arrives. Thus, sales are missed if the tank does not have sufficient barrels at the start of the day, regardless of 
possible filling of the tank later in the day. 


Avg. number Enter avg. 
9 _ 200 — 
No. of orders Gal. ordered : shipped 


@VLOOKUP($D8,$M$7 . .$N$27, 1) +$E8*$FS4 @IF($B8-$F8 >0,$F8,$B8) +$F 8-$68 
@VLOOKUP($D9,$M$7. .$N$27, 1) +$E9*$F$4 @IF($B9-$F9 >0,$F9,$B9) +9F9-$G9 
@RAND @VLOOKUP($D10,$M$7. .$N$27, 1) +$E10*$F$4 @IF($B10-$F10>0,$F10,$B10) ‘+$F10-$G10 





Figure 5: Column E employs the @VLOOKUP command to scan the Poisson table (figure 1). The random number in column D 
here is compared with the contents of column M in figure 1. The largest value in M not exceeding the random number is the 
match. Column N provides the corresponding number of orders. The volume ordered is the number of orders times the barrels 
per order (column F here). The amount shipped cannot be greater than the amount in the tank. The difference between the 
amount ordered and the amount shipped shows up as lost sales in column H. 


Note that the Poisson distribution gives P(x) only for whole- number generator and the lookup-table function in the spread- 
number values of x. It does not define the probability of receiv- _ sheet. 
ing 32 orders or —2 orders. 

Using this formula, you can calculate how often, on the aver- Putting the Poisson Distribution in a Spreadsheet 
age, you will receive a given number of orders. For example, A random number between 0 and 1 will determine the number 
using the problem’s average of 9 orders per day, the probability _ of orders for a given day. For our problem, the average number 


of getting only 2 orders is of orders is 9. 
Once you have calculated the probabilities, use a lookup table 
P(x) = 97e7°/2! = .004998 = 0.50%. of the Poisson distribution as shown in figure 1. 
To use the probabilities calculated in figure 2 in a lookup 
In order to make use of the Poisson distribution, use a random- continued 













What is C_talk™ 


C_talk™ is an object-oriented development environment in 
C with Smalitalk-like messaging formats. It lets the 
software developer use the C_talk™ Browser to develop 

an object-oriented program, then use the C_talk™ Compiler 
to convert this program into C code compatible with most 


popular C compilers. | 
System Requirements er 


C_talk™ (version 1.0) is designed to run on the IBM® PC (or 
compatibles) with graphics (CGA, EGA, PGA) and with one 
of the following C languages: Microsoft® C, Lattice C, 

Turbo C, or C86. A system configured with a hard drive and 
mouse is highly recommended. 


C_talk™ does just what its name suggests — lets you talk in 
C, and thereby gives you all the efficiency and advantages of 
C: 


C talk™ OBJECT-ORIENTED PROGRAMMING IN C 


C_talk™ is designed to let you take full advantage of object- 
oriented languages (_OOLs). In fact, the makers of C_talk™ 
have designed it so that both the object-oriented guru and the 
"non-objecting” neophyte can use C_talk™ to explore and 
exploit the exciting world of OOLs. C_talk™contains: 

* Encapsulation (“objects”) 

* Messaging 
* Inheritance 












































The Productivity of C_talk™ 


C_talk™ is a synergy of C and Smalitalk-like features — 
combining talents which yield much greater productivity to the 
software builder: 

* Define software components in object-oriented terms. 

* Extend software components with full class- 

inheritance. 
* Automatically convert work into C code. 
* Reuse software components to obtain results in less 

































TO ORDER: 













CNS, Inc. 
; . ioe. ’ time. 
enero ee Datvery yw Seay Shady Oak Rost + Learn quickly using standard C in C_talk™, 
* Access to C libraries and C tool sets wil wy Eden Prairie, MN 55344 Our Commitment 
The user of standard C will find programming in C_talk™ is (612) 944-0170 


The makers of C_talk™ are committed to serving the 
software development community. Our goal is to help the 
software developer produce better software at lower cost. 

We strive to provide easy-to-use development and learning 
tools which help reduce both software development costs and 
maintenance costs. 


basically programming in C, but with a powerful difference: 
C_talk™ is an object-oriented environment. C_talk™ 
introduces to C a new data type — the object, and a new 
operation - the message. 
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PRICE: $149.95 
Credit Cards: Master Card, Visa 
IBM is a registered tade mark of IBM 


Corp. 
MICROSOFT is a registered rade mark of MICROSOFT CORP. 
C_talk is a tade mark of CNS, Inc. 
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MICROMINT’S Gold Standard in Single Board 





ImageWise™ 
Serial Digital Imaging System 


ie egehane 


MICROMINT INTRODUCES A STAND-ALONE SERIAL DIGITAL IMAGING SYSTEM. The 
MICROMINT is the most cost effective 
and versatile high performance grayscale video digitizing system on the market today. 
The ImageWise system has been designed to function as a standalone digitizer or as 
an integral component of a complete tele-imaging system. ¢ “s serially bit 
mapped digitized pictures give it almost universal compatibility with any computer 
capable of attaching to a modem or terminal. It is ideally suited for CAD/CAM, 
Desktop Publishing, automatic inspection. and security applications. 

Critical-System functions such as image resolution and picture update can be 
controlled and commanded remotely. Images are transmitted and received serially, 
either compressed or uncompressed, and can be displayed, transmitted, stored, 
edited, or processed for use in a variety of industry standard application software. 














# NOT bus dependent — can function standalone 
® True frame grabber — uses a high speed flash A/D converter and 64K 
bytes of static RAM to capture an image in 1/60th second. 
® Accepts any B/W or color NTSC video signal. 
%® Stores pictures as 244 lines of 256 pixels. 64 levels grayscale. 
® Resolution of transmitted image is software selectable, all images are 
represented in 64 levels of gray scale. 
Selectable Resolutions: 
High: 256x244x6 
Med: 128x122x6 
Low: 64x6 1X6 


® Video Input: 1 volt peak-to-peak. B&W or color 75 ohm termination 

® Video Output: 75 Ohm. 1.5 V peak-to-peak NTSC composite video 

® Serial Input/Output: RS-232 — 8 bit. one stop bit. no parity 300 bps — 
57.6Kbps selectable data rate — Xon / Xoff Handshaking Switch select- 
able data compression (on/off) 

# Modem compatible: Easily functions as a video telephone to send ; 
video images anywhere. 

* Video processing, disk upload/download, and display utilities provided 
for PC-DOS and MS-DOS machines 




















ImageWise Digitizer / Transmitter 
ImageWise Receiver / Display 
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OEM-286 = $775.00 


complete PC/AT-CPU 

















MICROMINT's ®is acomplete PC/AT-CPU and more. The 4 
first low power, 100% AT compatible which has been specifically designed tor OEM 
use within the industrial and business sectors. The 3:84 é features the Zymos 
CMOS POACH set and 100% compatible Award BIOS. The development of the 
POACH chip set has allowed the 129 IC's on a standard AT to be reduced to 23 IC’s 
and two SIMMS. What this means for you is: 

1) The overall size of a standard AT/CPU has been condensed into the expansion 

card form factor (13 '/4” x 4 7s”). 

irements are less then 1 A @ 5 volts. 
lugs into a passive backplane for easy connection to other expan- 
sion peripherals. 


sis available in both 8 and 10 Mhz versions and comes with the Award 













100% AT compatible 

80286 Microprocessor. 8 or 10 Mhz 

80287 Co-Processor optional 

64 Kbytes of ROM, can accommodate 128 Kbytes 
512 Kbytes of RAM 

Keyboard Controller 

Expansion card size factor 

Standard interface to the System Expansion Bus 
Battery backed real time clock. 

Award BIOS included. 


* Ge eo eB @ % & @ 


i 
} 


8 MHz AT/CPU 
10 MHz AT/CPU 
8 SLOT PASSIVE BACKPLANE 











The 











SBISOFX —— $409.00 


Stile) (MB vetcom@onericag 








E Sik THA SSS 
: PROCESSOR INPUT/IOUTPUT 
| Hitachi HD64180. an 8-bit CPU in a *Console RS-239 serial port with auto- 
68 pin PLCC package baud rate select to 38,400 baud 
»» Superset of Z-80 instruction set. * Peripheral RS-23¢2 serial port. full hand- 
including hardware multipty shaking. 150-38.400 baud 
mIntegrated Memory Management *Line printer parallel 1/0 port 
Unit with 519K bytes address space #24 bits bi-directional parallel 1/0 { 
‘Dynamic RAM refresh * 19-bit address decoding. 1/O port decod- : 


Wait state generator 

®Clocked serial 1/O port 

#2 channel Direct Memory Access 
Controller 

#2 channel Asynchronous Serial 
Communication interface 

#2 channel 16-bit Programmabie 


ing. and dual bus interface brought out 

to expansion bus connector : 
*Can be directly attached to GT180 640 x 

480 color graphics adapter : 
*Fully implemented SCSI hard disk and 

communications bus interface 


FLOPPY/HARD DISK INTERFACE 


= oe * Uses Standard Microsystems 9266 disk 

pe : 63 80 controller 

fy ae = = *Compatible with NEC 765A controller 

#6. 144MHz. 9.913MHz. and 12.988 #On-chip digital data separator 
| MHz system operation Can control 3'k*, 5'4". and 8” floppy 
MEMORY disk drives—up to 4 in any combination 


3 #Handles both FM encoded (single den- 
mo iak bytes RAM na boon) sity) and MFM encoded (double density) 


Memory externally expandable to 4 data 


oF 8K 9764, 16K 27198. or ®NCR 53C80 SCSI bus controller for hard 
30K 97956 EPROM usable _ disk or network communication : 
*Full function 8K ROM resident SOFTWARE COMPATIBILITY 
monitor *®CPIM, ZRDOS. ZCPR3 Compatible 
SB180FX - 6.144 MHz computer board populated w/ 
256K .M. 8K byte ROM monitor. without SCSI chip. 










above wit software including ZRDOS. ZCPR3. 
editor. uti ZAS assembler, and ZDM debugger. BIOS 
and ROM monitor sources. and BIOS for SCSI hard disk 
Supplied on five 5's" SB180 format DSDD disks. 


SB180 —— $299.00 


Rtite] CM srer teem @eieticas 


SB 180 - 6.144 MHz single board computer w/256K 

bytes RAM and ROM monitor. Add $50.00 for 9 MHz 
Same as above w/ZCPR3. ZRDOS, BIOS and ROM sources 
SCSI Hard Disk Interface 


Ta 3D 4A 


GT180 —— $395.00 


Graphics Display System 











The «$7488 has both TTL 
RGB (red- green-blue 
intensity) and analog 
RGB outputs, is totally 
’ compatible with virtually 


e CRT monitors, and has a 
connector for an IBM PC 
keyboard. 








offers these features: 
® Advanced graphics controller provides intelligent link between computer and 
user 


| ®Only 5.75” x 8”. piggy-backs on either an $B180 or SB180FX computer 
| High resolution at a low cost: 640 x 480 with 16 of 4096 colors 


® Hardware drawing commands: LINE. RECTANGLE, POLYLINE, POLYGON, CIR- 
CLE, ELLIPSE. ARC. FILLED RECTANGLE. PAINT, PATTERN, WINDOW. and COPY : 
to name but a few 

# Automatic translation of logical X-¥ coordinates to physical frame buffer 
addresses 


| ®Fast drawing speed of 2 million pixels per second 
| # Provides fully programmable horizontal split screens and window screen 


LEE 


| Fully supported by <#7 286 Graphix Toolbox written in Modula-2 


(TTL RGB only) 
Graphic Display Expansion Board 
(TTL RGB and Analog RGB) 


SB180 


Software’ and Accessories 





Uniform Disk Format Conversion Software 
Z-MSG Bulletin Board Software 

Turbo Modula 2 

Turbo Modula 2 w/Graphix Toolbox 

Four half height 5'/4” drive enclosure 
w/power supply, mounting brackets and 
hardware for the SB180 or SB180FX 

Set of 4 cables including power, term. 


BCC22 RYZ SAY 
Term-Mite Smart Terminal 


Why pay $500 or more for a smart terminal? The % 
following on a single board for less than '/: the price. 


*® 11 Graphic characters 
# 128 displayable characters # 25th line reverse video status display 
#04 lines x 80 characters 21 escape functions 
*Separate transmit & receiver baud #14 control functions 
Tates(1 10-19.200bps) * Directly drives composite video or 
*CRT refresh at 50 - 60 Hz separated sync monitor 
* Supports scanned and encoded * All functions are firmware 
keyboards controlled. Source code available 


EDITING FEATURES: typeover.clear to screen to space or null, erase to end of 
page. erase to end of line, absolute cursor addressing. 
VIDEO ATTRIBUTES: reverse video. half intensity, double height. double width, 
underlined. blinking and blank characters. 
BUS CONFIGURATION: MICROMINT BCC compatible or no bus connection 
neccessary for stand-alone operation with parallel 














f offers you all of the 


* Dimensions: 4” x 6'4” 





keyboard 
BCC22 TERM-MITE Smart Terminal Board 
BCC2ZA PARALLEL Encoded ASCII KEYBOARD 





plugs directly into TERM-MITE 

















all standard and multiscan 





Computers & Controllers 

















BCC52 —— $199.00 


BASIC 52 Computer/Controller 





The MICROMINT #43 any j 
Cones is a stand-alone single board 
microcomputer which needs only a 
power supply and terminal to become a 
complete system programmable in 
BASIC or machine language. The - 
$CCS2 uses the Intel 8052AH-BASIC 
microprocessor which contains a ROM 
resident 8K byte floating point BASIC 
interpreter. It contains sockets for up 
to 48K bytes of RAM/EPROM, an 
“intelligent’’ 2764/128 EPROM pro- 
grammer, 3 parallel ports, a serial 
terminal port with auto baud rate 
selection. a serial printer port. 


Basic-52 Computer/Controller 


adds 6 ports and 62K bytes 


BCC11 


Basic Controller 


SI KL AUY 














Features 

® Uses Z8 single chip microcomputer 

* On board tiny basic interpreter 

® 2 on board parallel ports & serial port 
® 6 interrupts (4 external) 

* Just connect a CRT and write control 


programs in Basic 


® 6K Bytes of RAM or EPROM 
memory on board 

* Baud rates 110-9600 bps 

® Data and address bus available for 
56K memory and I/O expansion. 

im ® Consumes only 1.5 watts at +5. +12 

& - 12V. 
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BASIC System Controller 


5S <x 





BCC40 


Power I/O Expansion Board 


$159.00 














The MICROMINT O Expa 
provides on/off control and monitoring of eight 
115-230 VAC or 5-48VDC devices. Up to 16 
POWER I/O boards may be used in a system for a 
total of 64 inputs and 64 outputs. 


40 POW 





6x9 
TAA ey 


POWER I/O Expansion Board 
(with no power modules) 





with 8 Output Modules 


with 8 Input Modules 





BCC52 & BCC11 


Software and Accessories 


ROM A Utilities-BASIC extensions 
ROM A and B Utilities 

BASIC extensions and Assembler 
ROM C Utilities-Real Time Clock $ 34.26 
and Power I/O firmware 

SMARTIME BCC52 Clock and ROM C 
SMARTIME BCC52 Clock w/8K RAM and ROM C 
Multi Function Exp. Board w/OK— 

adds 6 ports and 62K Byte 

Serial I/O Expansion Board 

RS-232 to 20ma Converter 

8 Bit. 8 channel A/D Board 

12 Bit. 16 channel A/D Board 

4x20 LCD Display 

8x40 LCD Display 

Parallel Enclosed ASCII keyboard 



























PREZ 


5 Slot mini-mother board $ 4 
(not compatible with CCo1, CCo2) 

8 Slot full mother board 

(compatible with CCo1/CCo2 

44 pin gold card edge connector 

10 inch Card Cage for one MBO8 

19 inch Card Cage for two MBo8s 
Universal Power Supply — 

used for single board applications 
9A @ 5V..3A @ +12Vand.1A @ —-5V 
Card Cage Power Supply — $ 73.938 
designed for a 2 or 3 board system 

1A @5V. 3A @ +12V,.1A @ — 12V. 

Heavy Duty Switching Power Supply — 

used for an entire BCC system 

5.5A @ SV,.7A@ + 12V, 3A @ — 12V 

21 Volt Programming Power Supply — 

used for EPROM programming on the BCC52 
217 +/- 2% @ 200ma 























To order call 





for technical information 1-(203)-871-6170 
TELEX: 643331 












Mic int, Inc. 
4 Park Street 


Vernon, CT 06066 





(WITH LIKE THESE, 
WHO NEEDS CLEVER HEADLINES?) 


Find out why magazines like DEC Professional 
and PC Week and over 60,000 PC users appreciate 
the convenient yet powerful features of VTERM/ 
220, VTERM III and VTERM/4010. 

Send in this coupon to see for yourself the most 
functionally complete emulation 
of DEC VT220, VT100, VT52 ‘ 
or Tektronix 4010 terminals. VIERM 


I would like to find out why magazines like DEC Professional, 
PC Week and others rate VTERM/220 so highly. 


BE Please send me the DEC Professional and PC Week reviews. 


| Please send me information on your free 30-day evaluation 
of VTERM/220, VTERM III and VTERM/4010. 





NAME TITLE 
ADDRESS 

CITY ; STATE ZIP 
PHONE NUMBER 


Write: Coefficient Systems Corporation 


| 
| 
| 
| 
| 
| COMPANY 
| 
| 
| 
| 
| 611 Broadway, New York, N.Y. 10012 


or call (212) 777-6707 ext 413 
FAX: (212) 228-3137 TELEX: 6503156498 


*VTERM refers to VIERM/220, VTERM Ill and VTERM 4010 from Coefficient Systems Corporation. 
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USING FINANCIAL TOOLS 





table, add them in ascending order to provide the cumulative 
probability (column M). Compare the random number with col- 
umn M’s values to find the largest value in column M not ex- 
ceeding the random number. 

_ To get the number of orders, go across to column N. A ran- 
dom number of 0.29 would correspond to 7 orders, while 0.59 
would yield 10 orders. 

Note that column N is offset by one position from the starting 
values in column J. This compensates for the way the lookup 
function “‘backs up”’ to the previous row when a match is found. 
For example, any random number below .0001234 would yield 
a result of 0 orders on that day (cell N6 is the output). 

The combination of random numbers between 0 and 1 and the 
Poisson lookup table allows you to produce a series of orders 
with the right average and with the right variability. 

Figure 3 shows the simulated first month of the terminal’s op- 
eration. The Poisson lookup table (columns J to N) is located to 
the right of the main simulation section and is not repeated in 
figure 3. Figures 4 and 5 show the formulas behind the numbers 
in figure 3. 

You can enter the input values for the production, maximum 
inventory, average number of orders, and the size of the orders 
under the appropriate heading in row 4. After that, you can hit 
the Calc key and watch the simulated month take place. 


Interpreting the Results 

At the bottom of figure 3 are the averages of the column values. 
Note that although the input average number of orders per day 
was 9, the actual average was 8. : 

Figure 3 therefore represents a slightly worse than average 
month as far as sales go. If you simulate the next month (regen- 
erate the random numbers used in column D, and set the inven- 
tory at the last day’s level) you will get a different average. This 
new average will of course result in a different number of orders 
and missed sales. | 

You need to repeat the simulation perhaps 20 times to get a 
representative feel for the number of missed sales. You can 
answer “what if” questions by changing the input conditions. 
You might try a larger tank or higher production levels on the 
production side, or a greater average number of sales or higher 
number of barrels per sale on the sales side. © 


Final Comments 

You can extend this general approach to any arbitrary level of 
complexity. For example, you might use a second set of random 
numbers to simulate unplanned failures in the production unit, 
or mechanical breakdowns of the tank’s pump. 

Keep in mind, though, that when adding new random vari- 
ables, you need to use an independent source of random num- 
bers. Your simulation would lose a degree of realism if it always 
showed high sales demands coinciding with broken pumps, for 
instance. For large simulations, a full-scale simulation language 
(see references 1 and 2) is more efficient than using a spread- 
sheet. However, for small problems where you need a fast 
answer, the spreadsheet approach works extremely well. @ 


REFERENCES 

1. Russel, Edward C. Building Simulation Models With Simscript 
11.5. Los Angeles, CA: CACI.4 (Consolidated Analysis Centers 
Inc.), 1985. 

2. Schriber, Thomas J. Simulation Using GPSS. New York: John 
Wiley & Sons, 1974. 

3. Kaufman, A. Introduction to Operations Research. Troy, MI: 
Academic Press, 1968. 

4. Knuth, Donald E. The Art Of Computer Programming: Semi- 
Numerical Algorithms, vol. 2. Reading, MA: Addison-Wesley, 
1981. 3 
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Chips of Note. : 





Limited Edition Classics 


You've seen them on the cover of Byte — now enjoy 
these delightful images as stunning limited edition 
prints! Each print pictured here is published in an 
edition strictly limited to only 1000 signed and numbered 
prints, and each is accompanied by its own Certificate 
of Authenticity. 

These gorgeous reproductions are printed on select 
100% cotton fiber stock; this is a museum grade acid- 
free paper, highly resistant to yellowing and cracking. 
You will be assured of a print which will retain its color 
and beauty for generations. 


#A $60 #B $55 


Storage Space 


Intelligent Reflections 


Human Dimensions 








Editions 


Striking 16” x 20” 
Limited Edition 
Prints from the 
pages of Byte. 
Each print is 
signed and num- 
bered by the artist, 
Robert Tinney. 


$55 


Price and Shipping 

The price of Byte Limited Editions, which depends on 
the number of unsold prints in each edition, is shown 
above each print pictured here. In addition, a 15% 
discount is available if you order two or more prints. 

Your prints will be shipped flat, usually within a week of 
our receipt of the order. Shipping is via UPS Blue Label. 


Guarantee 


Ship your prints back to us within 30 days of your 
order, and you will be given a complete, no-questions- 
asked refund. 


#C $55 #D $55 


‘Number Crunching 


Technological Breakthrough 





Yes! Send me the following Byte Limited Editions. 







CJ | have enclosed U.S. check or money order. 
1) C.O.D. (via UPS—stateside orders only) 
C) VISA () MasterCard () American Express 


Card #: 
Expires: 
Ship my Print(s) to: 








mail this coupon to: 
Robert Tinney 

Graphics 

1864 North Pamela Dr. 

Baton Rouge, Louisiana 

21 | _ en ee 70815 
For VISA, MasterCard or | 
American Express orders, | 














Name: or for more information 
(Business): Call 1-504-272-7266 
| Address: saan: 
| Shipping: $4 ($20 overseas). City: nat | 
TOTAL ; s 
| (1) Please send your COLOR brochure State: Zip: 
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MODEL 1S301 | 


* Selectable 4.77 & 8 MHz 
Processing Speed * 64K RAM 
Memory « Bios * One 360K 
Floppy Drive * Floppy Controller 
w/Cable + Eight Expansion Slots « 
PC/XT Compatible Keyboard 
RETAIL VALUE 1099. 


OUR PRICE S67. 






MODEL #5306 


* 8 MHz Processing Speed + 
640K RAM Memory on Main 
Board « Bios * 16 Bit 8088-2 
CPU « Two 360K Half/Height 
Floppy Drives ¢ Multi I/O (w 
Floppy Controller, Clock/Calen- 
dar, Parallel, Serial, & Game 


Port) * 20MB Hard Drive (w/Con- 


troller) * TURBO Normal Mode 
Either Software or Hardware 
Selectable + Eight Expansion 
Slots * PC/XT Compatible 
Keyboard * IBM Compatible 
Enhanced Graphics Adapter 
(EGA) * High Resolution 

EGA Monitor 

RETAIL VALUE 3899. 


ef 


Gi, 
a 


My ! 


* Selectable 4.77 & 8 MHz 
Processing Speed * 640K RAM 
Memory on Main Board = Bios » 
16 Bit 8088-2 CPU + One 360K 
Floppy Drive * Multi I/O (w/Floppy 
Controller, Clock/Calendar, 
Parallel, Serial, & Game Port) 

* Eight Expansion Slots * PC 

XT Compatible Keyboard 
RETAIL VALUE 1599. 


OUR PRICE 711. 








TURBO XT 
MODEL #45307 


* 6-8-10 MHz Processing Speed 
* 6 MHz * 640K (Expandable to 
1MB on Main Board) « Bios + 
80286 Based CPU - 360K 
Half/Height Floppy Drive » Hard 
Drive (w/Controller) * Multi |O 
(w/Floppy Controller, Clock/Cal- 
endar, Parallel, Serial, & Game 


Port) * 20 MB Hard Drive (w/Con- 


troller) » AT Style Keyboard 
RETAIL VALUE 3999. 


ik ge 
aie. pou comp 
h fs 


* Selectable 4.77 & 8 MHz 
Processing Speed » 640K RAM 
Memory on Main Board * Bios « 
8088-2 CPU - One 360K 
Floppy Drive « Multi |/O (w/Floppy 
Controller Clock/Calendar, Paral- 
lel, Serial & Game Port) « Eight 
Expansion Slots »One 10MB 
Hard Drive (w/Controller) « 
PC/XT Compatible Keyboard 
RETAIL VALUE 1999. 


OUR PRICE 979. 










TURBO AT 
MODEL /SSOI 


* 512K RAM Memory (Expand- 
able to 1MB on Main Board) « 
80286 Based CPU > Bios + 
1.2MB Half/Height Floppy Drive « 
20MB Hard Drive (w/Controller) « 
Eight Expansion Slots » Parallel 
Port + AT Style Keyboard « Per- 
formance 16, 12, 10, 8, 6 MHz 
Available. 

RETAIL VALUE 3999. 


OUR PRICE 1768. 


D8 ity computer parts now gives 
lete systems for less than 


ay fe ANYBODY! 


MODEL 7308 


* 8 MHz Processing Speed + 
640K RAM Memory on Main 
Board « Bios * 16 Bit 8088-2 
CPU « Two 360K Half/Height 
Floppy Drives * Multi I/O (w: 
Floppy Controller, Clock/Calen- 
dar, Parallel, Serial, & Game 
Port) * One 20MB Hard Drive 
(w/Controller) * TURBO/Nor- 
mal Mode Either Software or 
Hardware Selectable « Eight 
Expansion Slots * PC/XT 
Compatible Keyboard 
RETAIL VALUE 2499. 


* 8 MHz Clock Speed * 512K 
RAM Memory (41MB Option 
Available) + Bios « Intel 80286 
Microprocessor * 1.2MB Half’ 
Height Floppy Drive * 30MB 
Hard Drive (w/Controller) * Eight 
Expansion Slots + Serial/Parallel 
Adapter * AT Compatible Key- 
board * Performance 16, 12, 
10, 8, 6 MHz Available. 
RETAIL VALUE 4499. 


OUR PRICE 2132. 








! And wecan 


FINANCE YOU! 





* 8 MHz Clock Speed - 640K 
RAM Memory on Main Board « 
Bios * 16 Bit 8088-2 CPU > Two 
360K Half/Height Floppy Drives + 
Multi 1/O (w/Floppy Controller, 
Clock/Calendar, Parallel, Serial, 
& Game Port) * 30MB Hard Drive 
(w/controller) * TURBO/Nor- 

mal Mode Either Software or 
Hardware Selectable « Eight 
Expansion Slots * PC/AT 
Compatible Keyboard 

RETAIL VALUE 2999. 


OUR PRICE 1348. 







| Fr 
MODEL 45503 


* 8 MHz Clock Speed » 512K 
RAM Memory (41MB Option 
Available) « Bios « Intel 80286 
Microprocessor * 1.2MB Half/ 
Height Floppy Drive » 40MB 
Hard Drive (w/Controller) * Eight 
Expansion Slots « Serial/Paralle| 
Adapter * AT Compatible Key- 
board » Performance 16, 12, 
10, 8, 6 MHz Available. 
RETAIL VALUE 5999. 


OUR PRICE 2132. 





CHEAPER PRICES? AMERICAN SEMICONDUCTOR had to make a choice between building our products as cheaply as possible and selling it as a “get-by” product, or building quality into our 
products for service, durability, and your long lasting enjoyment 
* * >. ¢ * * * We know you would prefer to deal with a company that puts everything possible into its product, to make it the best. The best things are never the cheapest. and cheap things are seldom the best. 
> s NO OTHER COMPANY CAN OFFER YOU A 5 YEAR WARRANTY ON ITS XT & XT TURBO MOTHER BOARDS...AND INSTANT CREDIT BESIDES! 
INSTANT CREDIT , “Our direct control, from R&D component selection to final assembly, enables us to maintain quality throughout the complete manufacturing process” THAT'S WHY WE SELL SO MANY! 


4) — 
a NOW! : Presiden, American Semiconductor, Inc. (dechioud P aed Cc ' Na iM 


OPEN MON-FRI8 AM-7PM. oo 
OPEN SATURDAY 9 AM_5 Pm (EST) 


CORPORATE HEADQUARTERS: 15240 RACE TRACK RD, TAMPA, FL 33626, (813) 886-8631 


PRICES SUBJECT TO CHANGE DUE TO AVAILABILITY AND MARKET FLUCTUATIONS. VOID WHERE PROHIBITED. $25.00 CREDIT APPLICATION FEE. 
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With prices like these and 
financing unlike anywhere in 
the world, it's easy to see why Vm VE ty 
American Semiconductor is Semiconductor is rah 80" ot! ae 


TOP GUN TOP GUN, 









FLIGHT lal 
LIMITED TIME OFFERY! 


{ eee WITH ANY COMPUTER PURCHASE 


MODEL #S70T~ 


* 16 MHz Processor Speed = Intel 
80386 Micro iboats * 32 Bit 
architecture * Compatible with 8 MHz 

80286 Hardware & Software » Phoe- KITS from 10 mb. 
nix 386 Bios * Four Speed Selection to 360 mb. | * 
(16, 8, 6, 4.77 MHz) « Relocation of “ 
Bios * EGA Bios to 32 Bit High Speed 
RAM for Lightning Execution « Real 
Time Clock «4, 8 or 10 MHz 80287 aa 
Co-processor Socket* Standard 32 Bit ge 


High Speed Memory Board 1MB of A A ee 
DEALERS, CALL US FOR SPECIAL 












om, 





RAM Memory Installed, Connectors 


For Attaching Up to 10MB of Memory 
Eight Expansion Slots Serial/Parallel  sayrers’vausron.,,FSLRESEAO™ RFE. 
Adapter » AT Compatible Keyboard Ns rn re GRAPHIC PACKAGES 
RETAIL VALUE 8999. PANASONIC COMPOSITE MONITOR cipcnll inicad cai karat vg 
R PRIGE Sele. CrnZEN ae eniOOAneidE TURBO CARDS COMMUNICATIONS ke MONOCHROME 
TEL ARD 
ou Ayia BUFFERS* Sn oetON MArNARO Ast 
apie PRINTER* GRAPHICS a 
CAN QUADRAM MODEMS 
HEWLETT PACKARD MULT. ‘FUNCTION GRAPHICS BOARD os * COLOR 
HEWLETT PACKARD COMPUTER 









ceaone * EGA ENHANCED e 


N O Vi O N EY DOWN! {=e WITH MOST SYSTEM PURCHASES 


MONITORS ARE ADDITIONAL. SURGE PROTECTOR/POWER DISTRIBUTION CENTERS ARE OPTIONAL AND AVAILABLE FOR ONLY $39.95 
Even if you have a computer... 


We'll sell you add-ons from our TOP QUALITY products, and FINANCE them too! 


SAY 777) IT! 


fil 1-800-825-SAVE 


ADD 3. 95% 


co 1-800-237-5758 


OFFICES NOW OPEN: TAMPA—MIAMI—LOS ANGELES—TAIPEI, TAIWAN—TOKYO, JAPAN 
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THE BUYER’S MaRT 





A Directory of Products and Services 


THE BUYER’S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER’S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


RATES: 1x—$475 3x—$450 6x—$425 12x—$375 
Prepayment must accompany each insertion. VISA/MC Accepted. 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex- 
ample: March issue closes on January 7. Send your copy and payment to THE 

BUYER’S MART, BYTE magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 

For more information call Mark Stone at BYTE 603-924-3754. : | 





AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


| ~ ACCESSORIES 


ACCESSORIES 


FREE CATALOG 


Thousands of parts and new surplus electronic parts 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
48 hours). 

CALL OR WRITE FOR A FREE CATALOG... 


ALL ELECTRONICS CORPORATION 


P.O. Box 567, Van Nuys, CA 91408-0567 
1-800-826-5432 
Inquiry 551. 


SOFTWARE PACKAGING, DISKS 
Cloth binders & slips like IBMs. Vinyl binders, boxes, and 
folders—many sizes. Disk pages, envelopes & labels. Low 
qty. imprinting. Bulk & branded disks. Much More! Low 
prices. Fast service. Call or write for FREE CATALOG. 


Anthropomorphic Systems Limited 
376-B East St. Charles Road 
Lombard, IL 60148 


1-800-DEAL-NOW (312) 629-5160 
Inquiry 552. 





JOB PROTECTION 
If your job depends on your computer, you should 
have our FREE catalog. Call (800) 356-5794 Ext. 
8984 for a FREE catalog from the world’s largest 
manufacturer of single phase uninterruptible power 
supplies. Call or write today! 


BEST POWER TECHNOLOGY, INC. 
PO. Box 280, Necedah, WI 54646 
In Wis. (608) 565-7200 Ext. 8984 


(800) 356-5794 EXT. 8984 
Inquiry 553. 





Self-Inking Printer Ribbon 


For users of Okidata and other open spool ribbon 
printers. Controlled Printout Devices are a new kind of 
printing ribbon that re-ink themselves, and will last 15 
times longer than the ribbon you are now using. For 
further information please call or write. 


CONTROLLED PRINTOUT DEVICES, INC. 
POB 869, Baldwin Rd., Arden, NC 28704 


(704) 684-9044 





Inquiry 554. 


COMPUTER PROTECTION 
¢ UPS © LINE CONDITIONERS * ISOLATORS 
* MODEM PROTECTORS 
¢ AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS & PRODUCTS — 


1-800-225-4876 


ELECTRONIC SPECIALISTS, INC. 
171 So. Main St., POB 389, Natick, Mass 01760 


1-800-225-4876 
Inquiry 555. 
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FREE CATALOG 








FREE CATALOG 
Diskettes & Acc ¢ Dust Covers ¢ Furniture * Data 
Cartridges © Plotter Pens ¢ Clean’g Supl ¢ Tapes 
& Acc * Ribbons ¢ Printers « Computer Paper ¢ 
Copier Supplies ¢ Surge Prot ¢ Cables & Acc ¢ 
Print Wheels © MUCH MORE! 
Call, write or circle inquiry card for a FREE Catalog 


GAAN COMPUTER SUPPLIES 
186 B East Sunnyoaks, Campbell, CA 95008 


(800) 523-1238, In Calif. (408) 370-6747 
Inquiry 556. 





IBM PC ACCESSORIES! 
Our FREE Catalog includes hundreds of Swit- 
ches/Cables, Buffers/Converters, Print Spoolers, 
PC Stands, Furniture, Surge Protectors & More for 
your IBM PC. LOW Direct Prices, SAME DAY Ship- 
ping & Satisfaction GUARANTEED! Write or Call 
for a FREE CATALOG Today! 


Ti Ipz Computer Accessories 
Box 690, San Francisco, CA 94101-0690 


800-367-8479 or 415-626-2344 
Inquiry 557. 


ARTIFICIAL INTELLIGENCE 


FamilyCare™ Software 
This comprehensive medical diagnostic expert system 
spares expensive, unnecessary trips to a physician by 
guiding you quickly through possible symptoms and giv- 
ing you specific directions for medical care, home treat- 
ment, and medications. Includes hundreds of symp- 
toms, injuries, and diseases of newborns through 
teenagers. 
FamilyCare™ Software 
Lundin Laboratories, Inc. 
29451 Greenfield Rd., Suite #216, Southfield, MI 48076 
800/426-8426 or 313/559-4561 








Inquiry 558. 


muLiSP™-87 for MS-DOS 
Fast, compact, efficient LISP programming environ- 
ment. muLISP programs run 2 to 3 times faster & 
take 2 to 3 the space of other LISPs. 450 Com- 
mon LISP functions, multi-window editing & debug- 


ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 


Soft Warehouse, Inc. 
3615 Harding Ave., Suite 505, Honolulu, HI 96816 


(808) 734-5801 





Inquiry 559. 


BAR CODE | 


PRINT BAR CODES 


AND BIG TEXT 
On your EPSON/IBM/OKI/LaserJet printers. 1” tall text- 
readable at 50 ft. Code 39, 2 of 5, UPC/EAN, MIL-STD, 
AIAG. Menu-Driven. Any formatssize. File input. Design 
label on 1 screen $279. Other simple programs for bar 
— codes from $49. 30 day $ back guarantee. 


Worthington Data Solutions 
_ 417-A Ingails St., Santa Cruz, CA 95060 
(800) 345-4220 In CA: (408) 458-9938 
See our ad on Page 42 
















BAR CODE 


BAR CODE READERS 
For PC/XT/AT, and ALL PS/2 modeis—attaches 
as 2nd keyboard, reads as keyed data. External 
mounting via velcro to side of monitor, OR can be 
short slot mounted in PCs. PC—$385. 
PS/2—$399. Cable for PC to PS/2 upgrade—$30. 
RS-232 Model—$399. Reads UPC, EAN, 2 of 5, 
Code 39. 30 day $ back 
Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 

(800) 345-4220 In CA: 408) 458-9938 


See our ad on page 

















PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 


Add bar codes and big graphics text to your program. 
Print from inside of dBASE, BASIC, C, etc. Bar codes 
UPC, EAN, 2 of 5, Code 39. Epson/Oki/IBM dot matrix 
text up to 2". LaserJet fonts up to 2” (144 pts). tall. 
$159-$239. 30 day $$ back guarantee 
Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 

(800) 345-4220 In CA: (408) 458-9938 


See our ad on page 42 


BARCODE BARGAINS 
Buy direct and save. We’ll beat any written 
quotes for competing equivalent bar code 
readers or bar code label generation software. 
Call or write for brochures. Quantity discounts, 
warranty, same day shipping. Bar codes are 
all we do at ITS. 

International Technologies & Systems Corp. 

1950 White Star Dr., Diamond Bar, CA 91765 
(714) 861-7977 Telex 285716 ITSCO UR 


Inquiry 560. 





BAR CODE MADE EASY 
PERCON® E-Z-READER™ keyboard interfaces and multiuser 
RS-232 models make it easy to add bar code to virtually any 
computer/terminal WITHOUT SOFTWARE MODIFICATION. 
Immediate shipping. Two year warranty. Bar code printing 
software available. Call for details on fast, accurate, easy data 
entry. Substantial reseller discounts. 


PERCON® 
2190 W. 11th St., Eugene, OR 97402 
(503) 344-1189 





Inquiry 561. 






READ & PRINT BAR CODES 


Fast, reliable data entry into your programs as if 
from your keyboard. Internal unit for PC, XT, AT 
PS/2-M30. RS-232 unit for DOS & Non-DOS | 
systems (incl. all PS/2). Stainless steel wand and 
LASER interfaces. Powerful Bar Code and Text 
printing software. 
Seagull Scientific Systems 

601 University Ave., Suite 150, Sacramento, CA 95825 
(916) 386-1776 









Inquiry 562. 
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BAR CODE READERS 
Among the industries best and most widely used barcode 
reader, reads all major barcode formats (code 39, 2 of 5, 
UPC/EAN , codabar), connects between keyboard & system, 
advanced CMOS uses keyboard power supply, connects to 
all IBM compatibles and DIN terminals, completely OS indepen- 


dent, software independent. Same day ship, 1 year warranty, 
pec satisfaction guarantee. CALL for prices too low to 
advertise. 


Solutions Engineering Sales 
8653 Georgia Ave., Silver Spring, MD 20910 


800-635-6533 
Inquiry 563. 


dBARCODE™ 
Print Code 3 of 9, 2 of 5, UPC-A using dBASE Ill 
Plus and dot matrix or HP Laserjet printer. Vary bar 
code width, height, spacing, print multiple columns, 
etc. dBASE program (source code included) prints 
bar codes from your databases, or call binary for- 
mat module from your own programs. $99 + S/H. 
aati eso! Systems, Inc. 
Dept. B, 12434 Cedar Rd., Cleveland, OH 44106 
(216) 229-2579 


DATA INPUT DEVICES 
Bar Code & Magnetic Stripe Readers for microcom- 
puters & terminals, including IBM PS/2 & others, DEC, 
AT&T, CT, Wyse, Wang. All readers connect on the 
keyboard cable & are transparent to all software. Low 
cost bar code print programs & magnetic encoders are 
also available. GSA approved. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 
415-856-6833 Telex 371-9097 TPS PLA 


Inquiry 564. 


CAD/CAM 


LOGIC SIMULATION 


Now you can have state of the art logic simulation 
for only $98. Logic, timing, verification and fault 
simulation. Automatic test pattern generation, tim- 
ing traces, & tabular output. Optional part libra 
& model generation. (MADS) IBM XT/AT MC/VIS 


MICRO-ANALYTIC 
2860 Hudson Ave., Corona, CA 91719 
In CA: (714) 371-5703 (800) 527-3760 





Inquiry 565. 


COMMUNICATIONS 


MULTI-USER BBS (FOR IBM PC AT) 


TEAMate — a mainframe quality BBS. A mini Com- 
puServe. Full screen cursor-controlled interface, topic 
outline structure, public and private topics, audit trails, 
xmodem, integrated mail, content retrieval and more. 
MS-DOS, XENIX and UNIX versions. 


MMB Development Corporation 
1021 No. Sepulveda Blvd., Suite K, Manhattan Beach, CA 90266 
(213) 545-1455 


Inquiry 566. 


COMPUTER BOOKS 


Software for Operating Systems 
MUNIEX For the IBM® PC, XT, and AT 
Created by Andrew Tanenbaum, this new operating 
system is similar to UNIX, but with all the SOURCE 

CODE, and at a much lower price! 





640K IBM® PC AND XT version 
512K IBM® PC/AT version 
Manual Only 
Contact: Prentice Hall Publishers 
College Marketing Dept., Englewood Cliffs, NJ 07632 
Attn: R. Colt (201) 767-5937 


Inquiry 567. 

















THE BUYER’S MART 


Data Security Insurance 
The ‘‘all risk’’ Personal Computer Policy from DSI 
includes essential coverage not available with 
other policies: protection against loss of data (even 
from accidental erasure), loss of custom programs, 
& fraud. As low as $35 a year. Coverage can be 
bound by telephone, 9 to 4 Mountain Time. _ 


Data Security Insurance | 
4800 Riverbend Rd., P.O. Box 9003, Boulder, CO 80301 


303/442-0900 800/822-0901 
Inquiry 568. 





COMPUTERS + INSURANCE = SAFEWARE 

Call toll free for information 
@e HOME COMPUTERS e BUSINESS COMPUTERS 
@ OVERSEAS COMPUTERS e LEASED COMPUTERS 

e COMPUTERS LEASED TO OTHERS 

e COMPUTERS TAKEN TO SHOWS 

e COMPUTERS HELD FOR SALE 
@ OTHERS’ COMPUTERS IN YOUR CARE 


SAFEWARE, 
The Insurance Agency Inc. 





CALL TOLL FREE 1 800-848-3469 L 


Inquiry 569. 


COMPUTER MAINTENANCE 


FREE TOOL CATALOG 
Jensen's new catalog features hard-to-find tools, test 
equipment, computer and workstation accessories, 
tool kits, hundreds of items used for computer ser- eS 
vice, maintenance, and repair. 

For your free catalog, call or write: 

JENSEN TOOLS INC | 
7815 S. 46th St., Phoenix, AZ 85044 
(602) 968-6231 








Inquiry 570. 


CROSS ASSEMBLERS _ = 


CROSS ASSEMBLERS oo 
VAX VMS and PC/MS DOS 


Faster Version 2.1 Now Available 
Relocatable Macro Cross Assemblers, 


Linkers, Librarians | 
Targeted to almost all Microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 
215-362-0966 : MC/VISA 


Inquiry 571. 
















CROSS ASSEMBLERS © 
Macros, PC Compatible, Relocatable, Condi- 
tionals, Fast, Reliable .......... from $150 
also: Cross Debug/Simulators 
EPROM Programmer Board 
MICROCOMPUTER TOOLS CO. 
Phone (800) 443-0779 
In CA (415) 825-4200 — 
912 Hastings Dr., Concord, CA 94518 


Inquiry 572. 


680X0 Cross Assemblers 


Now, inexpensive quality 608X0 Cross Assemblers that use your IBM PC or 
compatible. facilities, 


Checks, VISA, ween prep epecen Fpdipea No PO's or COD's, 
pes?” RAVEN Computer Systems 


Box 12116, St. Paul, MN 55112 


Inquiry 573. 





(612) 636-0365 | 





CROSS ASSEMBLERS [ff 


ASSEMBLERS & TRANSLATORS 


Over 20 high quality, full function, fast relocatable and 
absolute macro assemblers are available immediately. 
Source language translators help you change microcom- 
puters. Call for info about MS/DOS, CPM890, ISIS versions. 


RELMS”™ 
P.O. Box 6719 
San Jose, California 95150 
(408) 265-5411 
TWX 910-379-0014 


Inquiry 574. 





Disassemble MPU OBJECT CODE on your PC 
Relocatable, symbolic disassemblers are now available 
for the Motorola, Intel, RCA, Tl, Rockwell, & Zilog micros! 
Automatic label generation, assembly capability and — 
much more. Call and ask for what you need. 


RELMS™ 
P.O. Box 6719 
San Jose, California 95150 
(408) 356-1210 
TWX 910-379-0014 


Inquiry 575. 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 
More than just a straight dump or ASCIl transfer! 
Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis, Micros, Dedicated Word Processors, 
Tipeoeiers, and Electronic Publishing systems. 

IBM PS/2 & Macintosh supported 
#1 in the translation industry! 


CompuData Translators, Inc. 
3325 Wilshire Bivd., Suite 1202, Los Angeles, CA 90010 


(213) 462-6222 
Inquiry 576. 





(800) 448-4880 





DATA TRANSLATION 
Tape/Disk ¢ Disk/Disk e OCR 
Transfer data to and from hundreds of formats, data 
types, and word processors. Quick turnaround! Call to- 
day for a quotation to fill your special need. 
e Reformat databases to your specifications 


¢ Translate and print mailing lists 
© Quality word processor to word processor conversions 
e Authorized KEYWORD Service Bureau 


DataCopy Service of Texas 


3306 W. Walnut, Suite 400, Garland, TX 75042 (214) 272-7751 





Inquiry 577. 


DATA/DISK CONVERSION 


Disk/Disk « Tape/Disk «OCR 
Over 1,000 formats! 31/2, 5%, or 8 inch disks; 
9 track mag tape; 10 MB Bernoulli cartridge. 
Data base and word processor translation. 
Specialists in Government Sensitive Data. Call 
for free consultation... 

Computer Conversions, Inc. 
We take the hassle out of data conversion . . . 
9580 Black Mtn. Rd., Ste J, San Diego, CA 92126 
(619) 693-1697 














Inquiry 578. 


DISK CONVERSIONS 
Media transfer to or from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, also WP, WS, 
MS/WRD, DW3, MM, Samna, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 


FREE TEST CONVERSION 
CONVERSION SPECIALISTS 


531 Main St., Ste. 835, El Segundo, CA 90245 


(213) 545-6551 (213) 322-6319 





Inquiry 579. 
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DATA/DISK CONVERSION 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND MONEY 


Over 1000 formats from Mini, Micro Mainframe, Word Pro- 
cessors, & Typesetters. 


TAPE Conversions as low as $23.00 MB 
DISK Conversions as low as $25.00 per Disk 
Call or write TODAY for a cost saving quotation. 


CREATIVE DATA SERVICES 
1210 W. ears _ Campbell, CA 95008 





Inquiry 580. 















DISK AND TAPE CONVERSIONS 
High quality conversion services, disk duplication & OCR scan- 
ning for Dedicated Word Processors, Mini and Micro com- 
puters. Over 1000 312”, 5%”, and 8” formats, 800- 1600BPI 
tape. Conversion between Wang, NBI, CPT, DEC, Vydec, 
Lanier, OS/6, Xerox, Linolex, Lexitron, MemoryWriter, Edit- 
writer, CompEdit, Exxon 500, Exxon Qyx, IBM 
Sys/34/36/38/5520, MAC, Victor, TRS, Apple II & til, NSTAR, 
IBM PC/AT/3‘2, HP, and most other Micros. Conversion directly 
into word processing software such as DW3, WP, MS/WRD, 
WS, Samna, MM, PFS, & many others. 


DATA FORMATS, INC. (408) 629-1088 
Inquiry 581. 





Call Toll Free 1-800-431-2577 
CONVERSIONS 


Tape-to-Disk/Disk-to-Tape/Optical Scanning 
Most popular 51%” and 8” floppy disk formats. 9 track tape, 
and ¥4’’ tape. Palantir Compound Document Processor. 


DCC DATA SERVICE 
1200 18th St N.W. Ste. 704, Washington, DC 20036 
1-800-431-2577 
D.C. (202) 452-1419 CT (203) 746-6584 


Inquiry 582. 





IBM PC @tom HP 


FILE COPY 
IBM PC to HP File Copy allows IBM PCs, PS/2, com- 
patibles to read, write files written by Hewlett Packard 
Series 70, 80, 200, 300, 1000, 9000’s. We offer custom 
work using our file copy utilities and program translators. 
Call for estimate, catalog, data sheet. 


_ Oswego Software 312/554-3567 
507 North Adams St. Fax 312/554-3573 
Oswego, Illinois 60543 Telex 858-757 





Inquiry 583. 


CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 1000 
formats including 31/2”, 5%" 8” disk formats & word 
processors. Disk to disk conversions also available. Call 
for more info. Introducing OCR Scanning Services. 


Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 
Buffalo Grove, IL 60089 (312) 459-6010 





Inquiry 584. 


DATABASE MGMT. SYSTEMS 


ID__ENTITY RELATIONAL DBMS 
Full relational power without programming. Retrieve 
data in multiple tables easily. Modify table structures 
to speed queries. Import & Export data fast. Report 
writer. ID_LENTITY makes relational tasks other 


DBMS's avoid EASY. $295 Reg. For limited time $99 
plus UPS. 
Horizons Unlimited & Assocs. 
1786 Michael Lane, Pacific Palisades, CA 90272 
(213) 454-4178 





Inquiry 585. 
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dBASE Ill COMPILERS 
FREE dBASE lil + 


COMPILER DEMO DISK 
Dont buy Clipper™ until you see our FREE dBASE Com- 
piler Evaluation Kit. Includes DEMO DISK with 8 PRG's and 
results of compiling with Clipper, Quicksilver & FoxBASE 
+. Also 15 benchmark tests, complete magazine reviews, 
and detailed brochures about all 3 compilers. FREE. No 
obligation. Call 24 hours, 7 days. 


dataBASE Specialties (415) 652-2790 


P.O. Box 2975, Oakland, CA 94618 
















DEMOS/TUTORIALS 















INSTANT REPLAY Ill 
Build Demos, Tutorials, Prototypes, Presentations, Music, 
Timed Keyboard Macros, and Menu Systems. Includes 
Screen Maker, Keystroke/Time Editor, Program Memorizer, 
and Animator. Recd Great Reviews! Simply the BEST. Not 
copy protected. No royalties. 60 day satisfaction money back 
guar. IBM and Compatb. $149.95 U.S.Chk/Cr. Crd. Demo 
Diskette $5.00 


NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 


Salt Lake City, Utah 84109 (801) 487-9662 
Inquiry 586. 


DESKTOP PUBLISHING 





















Professional Type Composition 
MP-XL—Hard-core typography and Typefonts for the 
HP LaserJet Il, Okidata LaserLine 6, or Ricoh PC 
6000 Laser Printers. H&J, Indents, Tabs, Graphics, 
V4 pt. leading, random mix of size & face, 6-72 pt. 
fonts. MP-XL complete with 22 fonts, Pi + Bkmn 
6-26 iin $195. M/C VISA 
Many additional type faces available 6-30 pt. 
Micro Print-X, Inc. 
P.O. Box 581, Ballinger, TX 76821 
(915) 365-2343 


Inquiry 587. 


DISK DRIVES 


PS/2 DRIVES FOR PC’s AT’s 
Compatikit/PC 
CompatiKiv/AT 
Built-in floppy controllers—no problem. 
Supports multiple drives and formats. Lets your com- 
puter use IBM PS/2 1.4M diskettes plus more! 
Call for further information or to place an order. 





VISA/MC/COD/CHECK. 
Micro Solutions Computer Products 
132 W. Lincoln Hwy., DeKalb, IL 60115 815/756-3411 
Inquiry 588. 
DISKETTES p 





DISKETTES ALL BRANDS 

Xidex DS/DD Bulk 5%” 

3M DS/DD/RH Boxed 5%” 

Compudisk DS/DD Boxed 514” 

Ashton Tate Degaussed 5%” 

Fuji DS/DD Bulk 312” 

Xidex HD Boxed 5%” 

1-800-544-0141 
Computech Products Inc. 

10085-B Sandmeyer La., Philadelphia, PA 19116 


Inquiry 589. 





514” DISKS 23.9¢ 
Lowest Advertised Price in the Solar System! 
3Y2” DISKS $80 per 100 
MINIMUM QUANTITY 1000 Pcs. 
" DS/DD premium quality diskettes. These are un-soid, 
previously programmed, factory erased diskettes. Guaranteed 


. SLEEVES AND LABELS INCLUDED. 
Doubters: Call for FREE Sample. $239.00 per 1,000 
Large Qty. Prices Available. Sold in 1,000 increments. 
poems pays all shipping charges. Send check or money 
order to: 


ELECTRONIC LIQUIDATORS 


PO. Box 1352, Melrose, MA 02176 


Inquiry 590. 


(617) 662-9363 











| DUPLICATION SERVICES [iam 
SOFTWARE DUPLICATION | 


e One Stop Shopping ¢ Technical Support 
e Custom Packaging Drop Shipping ~ 
e Copy Protection e Fast Turnaround 

¢ Competitive Pricing 2 


SATISFACTION GUARANTEED | | 
800-222-0490 NJ 201-462-7628 
MEGASoft 


P.O. Box 710, Freehold, NJ 07728 See our ad on page 316. 


Inquiry 591. 




















BLANKET SERVICES 
Diskette duplication « Packaging ¢ Stock- 
ing/Drop shipping * 48 hour delivery ¢ 
EVERLOCK copy protection « No master- | — 
ing fee « No charge for standard labels * | _— 


Star-Byte, Inc. 
713 W. Main St., Lansdale, PA 19446 | 
215-368-1200 800-243-1515 


Inquiry 592. — a oe 
ENGINEERING TOOLS _ 


IBM PC ENGINEERING TOOLS | | 
Spunky Bus Card $89.00 | 
UV Erasers $39.95 — t 
PAL/EPROM Gang Programmers $345.00 
PAL Assembler $89.00 e 
Cross Assembler $150.00 
30 Day money back guarantee 


CASPIAN TECHNOLOGY 
P.O. BOX 7120 POMPANO BEACH, FL 33069 


305) 974-0979 
Inquiry 593. 


ENTERTAINMENT 


“DRACO” MASTER CHESS 


“‘DRACO’s”’ powerful features include: 2/3D col- 
or graphics * monochrome e¢ Easy to use on- 
screen menu structure ¢ User may select open- 
ing from large library ¢ Play through master games 
or set up end games ¢ Time clocks; tourney mode; 
view captures & more. For IBM/comp. (128K) 
$29.95 Visa/MC. . 
Arrowhead Software 
P.O. Box 591, Chanhassen, MN 55317 

612/559-6109 
















Inquiry 594. 


FLOWCHARTS 


FLOW CHARTING Ii+ HELPS YOU! | 
Precise flowcharting is fast and simple with Flow Charting 
ll +. Draw, edit and print perfect charts: bold and normal fonts, 
24 shapes — 95 sizes; fast entry of arrows, bypasses & con- 
nectors; Fast Insert Line; shrink screen displays 200-column 
chart; 40 column edit screen for detail work, much more! 


PATTON & PATTON 


81 Great Oaks Bivd., San Jose, CA 95119 


1-800/672-3470, ext. 897 (CA residents) 
1-800/538-8157, ext. 897 (Outside CA) 
408/629-5044 (Outside the U.S.A.) 


Inquiry 595. 


FOREIGN LANGUAGES 


ON THE IBM PC & PS/2 
Use Arabic, Cyrillic, Farsi, French, German, Greek, 
Hebrew, Italian, Spanish, Turkish, Vietnamese, Scien- | 
tific Notations, etc... in popular software: Wordperfect, 
Wordstar, Volkswriter, PC-Write, Dbase, Spreadsheet, 


Basic, Prolog, Desktop Publishing. Dot matrix and laser 
printers option. EGA $75, VGA $85 CGA, MDA $95 one 


language. oe 

VN Labs 

4320 Campus Dr.,, Suite 114, Newport Beach, CA 92660 
(714) 474-6968 





Inquiry 596. 


| © 14-24 Pin Chips 





* Hayes compatible 1200 baud modem — $99. 
¢ Genius Mouse wsoftware — $60. 
© HP Laser Jet Series Il — $1700. 
Automated Business Solutions 


516-379-3995 
- 90 day money back guarantee ¢ 1 yr parts & labor warrantee 
Dealer Inquiries Invited. Please call for complete price list. 


Inquiry 597. 


CHIP CHECKER 
e 74/54 TTL + CMOS ¢ 8000 tos + Signetics 
¢ 14/4000 CMOS ¢ 9000 TT 
° 3” + fe IC widths 
Tests/Identifies over 650 digital chips with ANY type 
of output in seconds. Also tests popular RAM chips. IBM 
compatible version $259. C128 + C64 version $159. 


DUNE SYSTEMS 


2603 Willa Dr., St. Joseph, MI 49085 
(616) 983-2352 
Inquiry 598. 





| HIGH PERFORMANCE LOW COST 

SINGLE BOARD COMPUTER has optimum features for 

| Monitor + Control Applications: 16 Chan A/D with Sample + 
— Hold © 2 RS232/422 Ports ¢ Buffered Digital I/O © Timer ¢ 
5.25 x 80. OPTIONS: Resident FORTH 79 OS with Target Com- 
piler, Editor, Assembler, RamDisk + Auto Load/Start; 5 MHz 

8085 © 10 bit A/D ¢ Bat. Backed Clock/RAM e Networking Ex- 

- pansion Boards ¢ IBM/CPM Support. 


The NEW E-PAC 1000+ $249.00 
EMAC INC. 


PO BOX 2042 CARBONDALE IL. 62902 618-529-4525 


Inquiry 599. 





Save on brownout protection! 
Line Conditioner keeps power constant whenever AC 
_ input power varies up or down! Prevents damage and 
downtime! Maintains constant output of 120V. This is 
a stepped transformer system that has higher efficien- 
cy than CVT’s and gives lower waveform distortion. Built- 
in spike protection! 


- INDUS-TOOL 
730 W. Lake St., Chicago, IL 60606 


: Phone 312-648-2191 
Inquiry 600. 


- 87051 PROG. $125.00 
The UPA 87C51 Programming Adapter lets you use 
your general purpose programmer to program the 
87C51, 8751H, AMD8753H, 87C252, and 8752BH. 
Also lets you program the 87C51/8751H security bits 
and the 87C51 encryption array. It’s very simple and 
VERY cost effective. 
LOGICAL SYSTEMS CORPORATION 
6184 Teall Station, Syracuse NY 13217 


(315) 478-0722 Telex 6715617 LOGS 


Inquiry 601. 


68000 COMPUTER $249.95 
The MS68K SBC includes an 8 MHz 68000, 256K 
bytes of RAM (expandable to 512K bytes), up to 
128K bytes of EPROM, two serial ports, a parallel 
port, a floppy disk controller, socket for a SCSI con- 


troller and a complete expansion bus. A complete 
ROM monitor is provided. +5 volt power. 534” x 8” 


MARION SYSTEMS CORPORATION 
1317 Fifth Street, Suite 301, Santa Monica, CA 90401 
(213) 451-8910 





Inquiry 602. 
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‘DISCOUNT CLONES 
¢ XT Turbo — $450. 
e AT 8/10 MHz — $1200. 


__ ¢ Seagate ST225 20MB hard drive with controller — $300. 
© Seagate ST251 40MB 38ms — $425. 


HARDWARE 


ADDCARD PUTS 8 SLOTS 
IN THE 5 SLOT IBM-PC 
FOR ONLY $79.00. 


Fits inside system * 100% IBM Compatible ¢ Uses existing 
motherboard ¢ Accepts many boards including Turbo, RAM, 
tape backup, modem, fioppy or hard disk controllers & others. 
e Visa/MC/COD ¢ Call or write for orders or brochure: 
1-800-231-4310 Ext. 768 / 313-562-9768 


Merak Ind. ¢ 8704 Edna « Warren Mi 48093 












Inquiry 603. 


NEW/USED APPLES & STUFF 
MACINTOSH — Call 
Apple Parts — Call 


_ Mac accessories—hard drives Call 
We buy, sell & horsetrade — Apple, IBM. 


SHREVE SYSTEMS 


845 Lark Ave., Shreveport, LA 71105 
318-865-6743 4-9 p.m. © 1-800-227-3971 
C.S.T.—VISA/MC 





Inquiry 604. 















USA WHOLESALE 


EVEREX MODEM 1200/2400 $79/$169 
EVEREX CARDS EMS/EGA $99/$109 
LOGITECH MOUSE SERIAL/BUS $69/$79 
HARD DRIVE KIT 20MB/30MB $239/$289 
SYSTEM DRIVE XT/AT $179/$629 
8087 5/8/10 $96/$135/$190 
80287 6/8/10 $155/$235/$269 


800-666-SAVE % 214-385-1138 


P.O. Box 819058-590, Dallas, Texas 75381 


Inquiry 605. 


LIQUIDATION SALE 

Brand new Lear Siegler (formerly Envision) Color Graphics 
Terminals at close-out prices. Includes 30-day warranty. 
* 16 colors from 4096 palette 
* 640 x 480 resolution 
* DEC VT100/ANSI X3.64 compatible 
* Tektronix 4010/4014/Plot 10 compatible. 

$595 (Model 7105) and $695 (Model 7107) 


Call 714-974-4113 or write: Wells Data Systems, 
2461 E. Orangethorpe Ave., Fullerton, CA 92631. 
In Canada, call 1-800-387-9537. 


Inquiry 606. 


HARDWARE/ADD-ONS 


Motherboard Clock $59 
SideClock does not waste an expansion slot! The |n- 
noventions’ Clock/Calendar, installs in seconds: Just 
open the computer cover and snap it into place. Never 
enter the time and date again, SideClock does it for 
you. Software and user replaceable battery included. 
30 day $$ back gtd. 2 year limited warranty. $59 + $3 
s/h. Site discounts. Dealers welcome. 
Aristo 
16811 El Camino, #213-D, Houston, TX 77058 

713/480-6288, 800/3ARISTO. 















Z80™ / HD64180/CP/M™ CO-PROCESSORS 
Plug-in co-processors for PC, PC/AT. 
Blue Thunder Z80 co-processors 
6 MHz $249.95 10 MHz $399.95 
12.5 MHz $599.95 
HD64180 co-processors $295 and-up 
All co-processors with CP/M emulator. Software only 
emulator ZSIM only $99.95. 
Z-WORLD 916-753-3722 
1772A Picasso Ave., Davis, CA 95616 
See our ad on page 320. 


Inquiry 608. 








HARDWARE/COPROCESSOR [aa 











PC MINI-SUPERCOMPUTER 
Up to 40 MIPS In Your PC! 
Fill your PC/XT/AT with 1 to 6 PC4000 boards for a high speed 
PC-RISC system. The PC4000 uses the NC4016 RISC Engine 
_ which executes high level Forth in silicon. Each PC4000 is a 
general purpose parallel coprocessor that delivers speeds in 
the 5 to 7 MIPS range. . . over a 100 times faster than a PC, 
K &R standard C and Forth available. From $1295. 


SILICON COMPOSERS (415) 322-8763 
210 California Ave., Suite |, Palo Alto, CA 94306 





Inquiry 609. 


LAPTOP COMPUTERS 














LAPTOPS SPECIALS 


Zenith 181 & 183 © Toshiba ¢ NEC Multispeed EL 
¢ Datavue Sharp e AFFORDABLE 5%” or 342” DRIVE 
UNITS FOR LAPTOPS & DESKTOPS « DICONIX 
PRINTERS ¢ 1200 & 2400 BAUD MODEMS (for 
LAPTOPS) ® Fast delivery & reliable friendly service 

Call for low pricing. 


COMPUTER OPTIONS UNLIMITED | 


201-469-7678 (7 Days, 9AM-9PM Eastern time) 


Inquiry 610. 


LAP-LINK 
The ultimate solution for linking laptop computer with any IBM 
compatible desktop PC. 115, 200 baud transfer rate—faster 
than any other product available. No installation necessary, 
easy to use split screen design. Includes incredible ‘‘univer- 
sal cable’ that connects any two computers. Transfer entire 


disks faster than a DOS copy command! Only $129.95 in- 
cluding universal cable and both 31/2” and 5%" disks. “Bridge” 
owners can trade in for only $89.95 w/o cable. 


Traveling Software, Inc. 
19310 North Creek Parkway, Bothell WA 98011 


1-800-343-8080 (206) 483-8088 
Inquiry 611. 


LEGAL es 


DESIGNED FOR LEGAL WORK 
The SoftWars™ Substantive System. ‘‘This 
could save a law office 30% — 45% of the 
time to process pleadings.”’ Brief, 9/87. 
Version 3.3 $159. Free brochure. 


TSC 


The Software Company 
P.O. Box 872687, Wasilla, AK 99687 








Inquiry 612 


MAILING LIST PROGRAMS 


COMPUTERIZED ZIP DIRECTORY 
ZIPLIST Data file of USPS zipcodes. 
Includes City, State, and County information. 
Two Sizes: 41,000 records—$195.00 97,000 records—$245.00 
Verify accuracy. ¢ Speed data entry. 
¢ Compatible with most database software. ¢ On disk or tape. 
CLEAN-A-LIST Software that identifies and 
corrects errors in City, State, Zip. — $200.00 
ASSIGN-A-ZIP 5-digit Zip assignment by street address. 
Zipcode latitude/longitude data files. Population data files. 
DCC DATA SERVICE ol [on Pree 
- 1-800-431-2577 
1200 18th St. N.W., Ste. 704 OC. 4-292-452-1419 
Washington, DC 20036 CT: 1-203-746-6584 


Inquiry 613 


MEMORY CHIPS si 


MEMORY CHIPS 
41256-15-12-10 51000 (1 Meg) 
51258 for Compaq 386.6.43 





41128 Piggy Back for AT. . 2.63 


41464-12 (64Kx4) 
414256 (256Kx4) 
2764,27128,27256,27512 . . Call 
Prices subject to change 


1-800-327-3237 
718-353-3353 


ESSKAY 
Inquiry 614. 
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MUSIC 


Electronic Musician 


The leading magazine on using computers for music, 
EM features articles on MIDI, music software, electronic 
instruments and home recording. 

“the BYTE of the electronic music world”’ 


—Jerry Pournelle, BYTE, 12/86. 
Special offer: only $11 US ($21 US foreign) 
brings you a full year (12 issues)! 
800-334-8152; 619-745-0687 in CA 


Electronic Musician 
Dept. B, 2608 Ninth St., Berkeley, CA 94710 





Inquiry 615. 


NEURAL NETWORKS 


Neural Net + Compilier 
Netwurkz demos neural net finding nearest match 
of input word to list of words. PL/D compiles Net- 
wurkz and itself for retarget to new CPUs. Three 
manuals total 150 pages. All source. Need 
PC/XT/AT w 256KB. October 1987 issue of BYTE, 
page 46, has more info. _ 

Netwurkz: 79.95 PL/D: 124.95 Both: $154.95 
DAIR Computer Systems 
3440 Kenneth Dr., Palo Alto, CA 94303 
(415) 494-7081 
















Inquiry 616. 


“AWARENESS” 
¢ 4 programs to demonstrate 4 neural network algorithms 
* Runs on IBM PC's and compats. 256K RAM, MS-DOS or PC 
DOS 2.0 or higher with a graphics card 
e See Oct. 87 issue of BYTE ‘'NEURAL-NETWORK 
HEURISTICS” by G. JOSIN for intro. to AWARENESS pkg. 
¢ NEURAL SYSTEMS is sponsored in part by the CALIFORNIA'S 
INSTITUTE OF TECHNOLOGY/JET PROPULSION LAB. 
¢ $250 until 12/31/87 plus S&H. _—To order, call or write: 
NEURAL SYSTEMS INC. 
2827 West 43rd Ave., Vancouver, B.C. V6N 3H9 
(604) 263-3667 





Inquiry 617. 


=s PROGRAMMER’S TOOLS 


FINITE STATE PROGRAM COMPILERS 


Software designed as Finite State Programs develop 
quicker, run faster and use less memory than sequen- 
tially coded programs. Our Editor forms state tables, the 
Compilers state programs in: ADA, BASIC, C, FORTRAN 
& PASCAL. 
$100 Editor (With primer) $75 per Compiler 
IBM PC 128K RAM Dos 2.0+ 


AYECO 5025 Nassau Circle, Orlando 
INCORPORATED FL 32808 (305) 295-0930 





Inquiry 618. 


TLIB™ 4.0 Version Control 


The best gets better! They loved TLIB 3.0: ‘packed with 
features...[does deltas] amazingly fast. ..ex- 
cellent’’—PC Tech Journal Sept 87. ‘“‘has my highest 
recommendation’’—R. Richardson, Computer Shop- 
per Aug 87. Now TLIB 4.0 has: branching, more 
keywords, wildcards & file lists, revision merge, LAN 
and WORM drive support, more. MS/PC-DOS 2.x & 3.x 
$99.95 + $3 s&h. Visa/MC. 


BURTON SYSTEMS SOFTWARE 
P.O. Box 4156, Cary, NC 27519 = (919) 469-3068 


Inquiry 619. 















Modula-2 


Repertoire, now at rel 1.5, is the largest and most widely 
used M2 library in the world. Includes extensive low-level, 
user interface, and ultra-sophisticated database tools suitable 
for use with bitmaps, text, lists, structured records, etc. On- 
ly $89. From the creators of ModBase, EmsStorage, and 
Graphix. Complete manuals for all products available on free 
demo disks. MC/VISA/AMEX/PO/COD. 


a M eee SE 50th, Portland, OR 97206 
(503) 777-8844; BIX: pmi 






Inquiry 620. 
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THE BUYER’S MART 


PROGRAMMER’S TOOLS 


FREE BUYER’S GUIDE 


Call or write for our FREE comprehensive buyer's guide con- 
taining hundreds of languages, utilities and books — 
for IBM personal computers and compatibles. We're the world’s 
leading independent dealer of programmer's development tools 
because we provide sound advice, low discount prices, fast 


delivery, FREE U.S.A. shipping and no hidden charges. 


rammer’s Connection 216-494-3781 oH & AK (Collect) 
7249 Whipple Ave. NW 216-494-3781 (International) 
North Canton, OH 44720 800-225-1166 Canada 
800-336-1166 USA 9102406879 Telex 


Inquiry 621. 


NETWORK CONTROL LIBRARIES 


NETWORK INTERFACE allows file sharing and redirection 
through DOS functions. $99. 

NETBIOS ROUTINES allows access to low-level network func- 
tions. Name, session & datagram routines. Wait and no-wait 
options. $199. 

NETWORK MASTER provides access to Netware internal 
functions. Complete contro! of your network from your com- 
piled programs. $299. 


Starlight Software 
2861 Central Street, Evanston, IL 60201 


(312) 864-9370 





Inquiry 622. 


PUBLIC DOMAIN 


$3 SOFTWARE FOR IBM PC 

Public Domain & User Supported Software. Hundreds 
to choose from, wordprocessors, data bases, spread- 
sheets, assorted games for all ages, communications, 
business, music, art, programming language and useful 
utilitites for making your computer easier to learn. Most 
programs have documentation on the disk. Write for 
your FREE catalog today! 


BEST BITS & BYTES 


P.O. Box 5332, Dept-B, North Hollywood, CA 91616 
(818) 893-6304 





Inquiry 623. 


QUALITY |.B.M. SHAREWARE 
$3.95/Disk — 10 for $30.00 


P.C Write 2.7, DOS utilities, commercial unlock, 
8088 assembler DOS tutor, BASIC tutor, print 
utilities, games (7 disks), many more. Free list! 


1-800-537-8000 ext. 25 


9152 State Rd., #84, Ste. 140, Davie, FL 33324 
305-473-9117 





Inquiry 624. 

















FREE CATALOGUE 
PUBLIC DOMAIN/SHAREWARE 


¢ 400 IBM PC & compatibles disks 
200 Amiga disks * 125 Atari ST disks 
PC disks as low as $1.25 each, Amiga & ST as low as $1.60 
each! Rent or buy. Free shipping! Call toll free, write or cir- 
cle reader service for FREE BIG CATALOGUE with full 
descriptions. Please specify computer—48 hr. turnaround! 
Computer Solutions 
P.O. Box 354—Dept. B, Mason, Michigan 48854 
1-800-874-9375 (M-F 10-6 EST) 1-517-628-2943 


Inquiry 625. 












RENT SOFTWARE $1/DISK 


Rent Public Domain and User Supported Software 
for $1 per diskfull or we'll copy. IBM (31%” also), 
Rave C-64, Sanyo 550 and Mac. Sampler $3. 
VISA/MC. 24 hr. info/order line. (619) 941-3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 


FutureSystems 
Box 3040 (T), Vista, CA 92083 
office: 10-6 PST Mon.-Sat. (619) 941-9761 


Inquiry 626. 

















SALES/MARKETING TOOLS 














SALES MAGIC 
Software solutions for better selling from 


MARKET POWER INC. 


computer innovations 
We are proud to have helped these companies: Navistar 
estinghouse, Kodak, Chemical Bank, Chrysler, Canadian Na 
ional Hotels, and more... 
Whether you are a company or an individual, we can help you 


all or write. (91 6) 432-1200 
101 Providence Mine Rd., Suite 106 A FREE 
Nevada City ¢ California 95959 DEMO DISK 


Inquiry 627. 


SOFTWARE/ACCOUNTING 


ACCOUNTING SOFTWARE 


Applications for Microsoft® Works. Prints checks, in- 
voices, statements, and purchase orders on pre-printed 
forms. 15 reports give you totals to post to your general 
ledger. A/R, A/P, Payroll, and Purchasing at $49.95 
each. All four at $169.00 


BAKERForms® 


P.O. Box G-826/Dept. F, New Bedford, MA 02742 
(800) 338-1753 (617) 996-6732 in MA 






























Inquiry 628. 












dBASE BUSINESS TOOLS 
* General Ledger * Purch Ord/Invntory 
* Accounts Recvbl. * Accounts Payable 

* Order Entry * Job Costing 

* Sales Analysis * Job Estimating 

$99 EA. + s&h w/dBASE 2, 30r3+ SOURCE CODE 


GATAMAR SYSTEMS Cr. Crd/Chk/COD 
4876-B Santa Monica Ave. 


San Diego, CA 92107 (619) 223-3344 
Inquiry 629. | 


ACCOUNTING KIT $79.95 


Peanuts & Caviar is a kit designed to introduce the principals of 
accounting and bookkeeping to non-accountants. It includes a 
resetable general ledger software package free. The kit consists 
of a 300 page book, worksheets, homework, homework analysis 
and GL software. The software generates detailed reports, trial 


balance, income statement and balance sheet. IBM or compati- 
ble. ei curriculums by Platt College, Denver Public Schools, 
etc. 95. 


Learn-Ed Software 


10700 E. Dartmouth St., Ste. K202, Denver, CO 80014 
1-800-621-8385 ext. 736 





Inquiry 630. 


SOFTWARE/A.|I 


Neural Net Model 


SIMNET s/w shows how a neural net model may be 
instructed to learn specific binary pattern associations. 
Once sys. has been taught the user may test its 
capability for generating proper output patterns in 
response to random input sequences. Also allows ad- 
justments of learning rate. $59.95 U.S. money order, 
“ea or certified check. Needs IBM PC 256K, one 
oppy. 


Blair House Innovations | 
P.O. Box 7, Belcarra Park, Port Moody, BC V3H3EI Canada 


604-939-5998 


















Inquiry 631. 


SOFTWARE/ARCHITECTURE 














NATURAL 3-D NAVIGATION 


@ 3 Vanishing Points Navigator: Great help for art- 
ists & architects. Navigator provides rapid mov- 
ing natural views and the capability for unusual 
slanted rotation. The perspective can also be 
suppressed or enhanced. $449.95 + $4.00 S&H 
(may change without notice.) 

@ Require IBM PC or compatible (256K up). 
Demo-disk $7.00 + $1.00 S&H (Version 2.0) 


bp-Coding Systems Inc. 
445 University Heights Ave., Boulder, co 80302 
telephone (303) 449-3640 ¢ facsimile (303) 442-1967 


Inquiry 632. 





SOFTWARE/BASIC 


XGRAF DRAWS IN BASIC! 


FINALLY! XGRAF replaces QuickBASIC’s poor 
drawing commands with assembly language calls 
that work on Hercules, EGA, VGA, CGA and EEGA 


screens. Only $99.00 + $4.00 S&H. Call us at 
1-800-423-3400 (9:00 AM to 8:00 PM EST) 


KOMPUTERWERK, INC. 
851 Parkview Blivd., Pittsburgh, PA 15215 
For info., call (412) 782-0384 





Inquiry 633 


SOFTWARE/BUSINESS 


DATA ENTRY SYSTEM 


Heads-down data entry with two-pass verification for 

the PC/XT/AT & compatibles. Loaded with features 

like: Auto dup & skip, verify bypass, range checks, 

& table lookups. Fully menu driven only $395. 
Call for free 30 day trial period. 


COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 


(206) 776-6443 
Inquiry 634. 





LP8&8 — SPREADSHEET LP 


Our best-selling menu-driven linear oe system now solves 

roblems with 1000 constraints and 5000 variables up to 30 times 
aster. New version reads/writes Lotus worksheets. Use 
1-2-3/Symphony as a matrix generator or post processor. Many other 
features including interactive and batch operation, spreadsheet-style 
display, equation processor, problem/basis storage, file |/O, Simplex 
restart, report generator, sensitivity analysis. /ENews says: ‘The flex- 
say and features of this program are a bargain at its low price.” 
sie with ha support and 100-page manual. $29 for working demo 
and manual. ; 


EASTERN SOFTWARE PRODUCTS, INC. 
P.O. Box 15328, Alexandria, VA 22309 (703) 360-7600 


Inquiry 635. 





dFELLER Invento 
Business inventory programs written in modifiable dBASE 
source code. 

dFELLER Inventory $150.00 

Requires dBASE II or Ill, PC-DOS/CPM 
dFELLER Plus $200.00 
with History and Purchase Orders 

Requires dBASE Ill or dBASE III Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(906) 486-6024 





Inquiry 636. 


SOFTWARE/CHURCH 


PowerChurch Plus® 
Fast, friendly, reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contributions, attendance, 
word processing, accts. payable, payroll, 
multi-user support, and much more - all for 

$695 complete. FREE demo version. 

F1 SOFTWARE 
P.O. Box 3096, Beverly Hills, CA 90212 
(213) 854-0865 





Inquiry 637. 


ROMAR CHURCH SYSTEMS” 


Membership-61 fields plus alternate addresses; labels, letters, 
reports any field(s). Offering-256 funds; optional pledge; 
statements; post to 255x/yr. Finance-gen. ledger w/budget; up 
to 500 subtotals & 99 depts., month & YTD reports anytime 


for any month. Attendance—8 service times, 250 events per 
service; 60 consecutive weeks. Available for floppy, 3/2 & hard 
disk. Ad too short! Write for free 48-page guide. 


Romar Church Systems, Attn: BJB 
P.O. Box 4211, Elkhart, IN 46514 


219) 262-2188 
Inquiry 638. 





THE BUYER’S MarRT 


SOFTWARE/ENGINEERING 


PC TECHNICAL GRAPHICS 
TEKMAR is a graphics library for the EGA or Tecmar 
Graphics Master. Similar to PLOT-10, includes WIN- 
DOW, VIEWPORT, AXIS. Support for HP, HI plotters. 
Curve fitting, complete plotting program. Log, semi-log, 


multi-axis, 3-D, contours. Jerry Pournelle (Aug 86 Byte): 
“As good as any | have ever seen...’’ Demo disks, 
literature available. 
Advanced Systems Consultants 
21115 Devonshire St. #329, Chatsworth, CA 91311 
(818) 407-1059 





Inquiry 639. 








Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis ¢ Root Locus ¢ Thermal Analysis 
Plotter Drivers * Engineering Graphics ¢ Signal Pro- 
cessing * Active/Passive Filter Design ¢ Transfer 
Function/FFT Analysis ¢ Logic Simulation ¢ Micro- 
strip Design e PC/MSDOS ¢ Macintosh ¢ VISA/MC 
Accepted. 


BV Engineering ¢ (714) 781-0252 
2200 Business Way Suite 207, Riverside, CA 92501 










Inquiry 640. 


OPTIMIZATION WITH MICRO-DOT 


Micro-Dot is an efficient, nonlinear, constrained optimizer 
for engineering design. Written in FORTRAN, Micro-Dot 
is a general purpose program that can be used interac- 
tively or linked with user supplied programs to solve a 


wide range of design, analysis and management prob- 
lems. Demonstration Diskette $15, applicable towards 
purchase. VISA/MC/Check. 


Engineering Design Optimization, Inc. 
1275 Camino Rio Verde, Santa Barbara, CA 93111 
(805) 967-0058 





Inquiry 641. 









a g a 
Engineer’s Aide 
Join the Desktop Engineering Revolution! 
e Pipeline/Ductwork Sizing ® Orifice/Control Valve Sizing 
¢ Pump/Fan/Compr. Sizing ¢ Project Financial Analysis 
Heat Exchanger Sizing ¢ Conversion Calculator 
e Fluid Properties Library © Specification Writer 
Above programs in one stand alone integrated 
package for $695. For IBM PC & Macintosh. 
Engineering Programming Concepts 
— 1-800-367-3585 (24 hr)1-805-484-5381 (Ca) 


Inquiry 642. 













FINITE ELEMENT ANALYSIS 


MSC, the leader in FEA technology, markets a full 
line of FEA tools for personal computers. Starting 
at $45 for MSC/pal INTRO on either the IBM PC 
or the Apple Macintosh, our products are designed 
to be complete and easy to use. Interfaces for most 
CAD systems available. 


The MacNeal-Schwendler Corporation 
815 Colorado Bivd. Los Angeles, California 90041 
; (213) 259-3888 










Inquiry 643. 


SIMULATION WITH GPSS/PC™ 


GPSS/PC™ is an IBM personal computer implementa- 
tion of the popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac- 
tive environment allow a totally new view of your simula- 


tions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
software. 


MINUTEMAN Software 


P.O. Box 171/Y, Stow, Massachusetts, U.S.A. 
897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 644. 
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Circuit Analysis — SPICE 
Non-linear DC & Transient; Linear AC. * Ver- 
sion 3B1 with BSIM, GaAs, JFET, MOSFET, 
BUT, diode, etc. models, screen graphics, im- 
proved speed and convergence. * PC Version 
2G6 available at $95. Call, write, or check in- 
quiry # for more info. 

Northern Valley Software 

28327 Rothrock Dr., Rancho Palos Verdes, CA 90274 
(213) 541-3677 











Inquiry 645. 


™TAB™/SAP86™ 


Finite Element Analysis on IBM-PC Compatible Computers 
Bridging the gap between mainframe & PC finite element analysis. . . 
© Statics and Dynamics Interfaces for: 
¢ Large Element Library * AutoCAD/CADKEY/VERSACAD 
© 3D Model Generation ¢ NASTRAN/ANSYS/STARDYNE 
& Others 


Ce 


sere POI PFITMUIGSOSMIal (TeV OU)... ww 


STRUCTURAL ANALYSIS, INC. 


1701 Directors Bivd., Suite 360, Austin, TX 78744 
(512) 444-0555 


Inquiry 646. 


CIRCUIT ANALYSIS FOR WORKSTATIONS 
_ECA-2, an advanced analog circuit simulator, now 
available for Apollo workstations, includes: 
¢ AC, DC, Transient, Fourier analysis. 


¢ Worst Case, Monte-Carlo, nonlinear simulation. 
¢ Larger circuits, faster simulations than SPICE. 
ECA-2 Apollo $3,000. Apollo Eval Kit $380. 
ECA-2 IBM PC/XT/AT $675. PC Eval Kit $95. 
Call 313-663-8810 for DEMO. 


Tatum Labs, inc. 
1478 Mark Twain Ct., Ann Arbor, MI 48103 


Inquiry 647. 


SOFTWARE/FORTRAN | 


FORTRAN 77 Extension 


EXTEND subroutines for MS, RM, IBM Pro com- 
pilers to control keyboard, monitor, text & graphics, 
DOS file & directory operations, parallel & serial I/O. 
Plus user graphics for CGA, EGA, VGA, HP7475A, 
TEK 4010, AutoCAD DXF & db save files. Both 8087 
& non 8087 libraries pkgd for $149. Royalty free. 
VISA/MC/PO/CHK. 


Design Decisions, Inc. 
P.O. Box 12884, Pittsburgh, PA 15241 
(412) 941-4825 



















Inquiry 648. 


SOFTWARE/GAMBLING 


BE A LOTTO MILLIONAIRE! 


NEW! Lotto PickerPlus v2.0 stores winning Lotto 
6/7, Keno, & Pick 3/4 numbers & uses multiple 
Statistical methods in order to wheel what might be 
your million dollar ticket! All U.S. & Can. games are 
included. Programmable, full-featured, and not copy 
protected. For IBM, Apple Il & C64/128 $34.95 
(+4.55 sh). 

GE RIDGE 170 B’dway, #201B, NY, NY 10038 

Orders 1-800-634-5463 ext. 293 
Info 718-317-1961 


Inquiry 649. 


SOFTWARE/GENERAL 


WOULD YOU LIKE TO KNOW? 


Your |.Q.2 Memory Level? Response Time? 
Coordination? — Visual Perception? 


‘Expand your mind with MENTOR™—software that lets 
you explore your hidden talents. 58 psychometric exer- 





cises, incl. 25 |.Q. tests. 
IBM PC/Compatibles ¢ 256K © $49.95 ¢ VISA/MC 


Heuristic Research, Inc. 
3112-A West Cuthbert Ave., Midland, TX 79701 
800-443-7380 (In TX, collect 915-694-5936) 





Inquiry 650. 
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SOFTWARE/GENERAL 


SAVE 90% ON SOFTWARE! 
Shareware programs compare favorably to com- 
mercial programs costing $200 and up! EZ Forms, 
PC Key Draw, PC Outline, PC Accounting, over 
170 others to choose from all for $6.95 or less per 


disk! Money-back guarantee. IBM PC, Jr, or com- 
patibles. Send today for FREE catalog. 


SHAREWARE EXPRESS 


32302 Camino Capistrano, Suite 204M, P.O. Box 219 
San Juan Capistrano, CA 92693-0219 





Inquiry 651. 


SOFTWARE/GRAPHICS 


FPLOT PEN PLOTTER EMULATOR 


Use your dot matrix or laser printer as an HP pen 
p lotter. Hi-res output. Vary line thickness. Includes 

PLOT virtual plotter reed ‘to capture plotting com- 
mands. Supports NEC P5/P6/P7, IBM Proprinter, 
Epson LQ/MX/FX/RX, HP Laserjet. Uses Hercules, 
CGA, or EGA for screen preview. $60 + $4 s&h. 


HORIZON SOFTWARE 


Suite 605, 24-16 Steinway St., Astoria, NY 11103 





Inquiry 652. 

















GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PrtSc key to make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjet, or laser printer. GRAFPLUS sup- 
ports all versions of PC or MS-DOS with IBM (incl. 
EGA, VGA), Tecmar, and Hercules graphics boards. 
$49.95. 
Jewell Technologies, Inc. 
4740 44th Ave. SW, Seattle, WA 98116 


800-628-2828 x 527(206) 937-1081 
Inquiry 653. 


FORTRAN PROGRAMMER? 


Now you can call 2-D and 3-D graphics routines 
within your FORTRAN program. 
GRAFMATIC: 75 callable routines for 
screen output. $135. 
PLOTMATIC: Pen plotter driver. $135. 
For the IBM PC, XT, AT and compatibles. We sup- 
port a variety of compilers, graphics boards and 


lott 
prowers:  MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 
Silver Spring, MD 20901 


301) 593-0683 
Inquiry 654. 


CGA~Hercules™ Graphics 
Mode-MGA” allows you to use business graphics, games, 
BASICA graphics and other CGA specific software with your 
Hercules™ Monochrome Graphics adaptor and monochrome 
monitor. Works with all CGA programs. $79.95 (+ $5 s&h) 
for the 3k-TSR version. 30-day money back guarantee. Call 
or write: 


T.B.S.P. Inc. 


2265 Westwood Bivd., Suite 793, Los Angeles, CA 90064 
(213) 312-0154 


Inquiry 655. 


| SOFTWARE/INVESTMENT 


MUTUAL FUND INVESTORS 


The new Business Week Mutual Fund Scoreboard Diskettes 
use the enormous power of your IBM or compatible PC to select 
rate and compare virtually every equity and fixed income mutual 
es ll the market ($49.95 each or $239.90 for subscriptions 
to both 


Order now or receive more information by calling 
1-800-553-3575 (In Illinois, call 1-312-250-9292). 


Business Week Mutual Fund 
Scoreboard Diskettes 
P.O. Box 621, Elk Grove, IL 60009 


Inquiry 656. 
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SOFTWARE/LANGUAGES 


Ada Language Training 
and Programming 
AdaLAB Systems permit Ada training and programming for 
from 1 to 500 simultaneous users! Existing PC/AT’s and com- 
patibles can be incorporated into multiuser systems. All 
systems permit continued use of present PC-type applica- 
tions software. Turn your word processors and spreadsheet 

machines into a powerful Ada System! 


For FREE Specifications Overview book 


WRITE: AdaVISION, Inc., Suite 342, 18530 Mack Avenue 
Grosse Pointe Farms, MI! 48236 Phone: (313) 561-0064 










Inquiry 657. 


SERIES 32000 MODULA-2 COMPILER 
National Semiconductor's 32000 family of microprocessors and Modula-2 
have common characteristics that make them the ideal combination for vir- 
tually any embedded microprocessor system. Both are well designed and 
easy to use. The Modula-2 compiler beg lu Let ~~ maintain your 
software in a fraction of the time spent wtng Assembler, C, 
or ADA. Includes EDITOR, COMPILER, LINKER, DECODER and MAKE 


UTILITY. Any individual application can consist of up to 400 modules writ- 


ten entirely in Modula-2. 

Low-cost compiler board for IBM PC/XT/AT bus 

High performance compiler board for IBM PC/XT/AT bus 
High performance compiler board for Micro Channel bus 


ALOIS SCHONBACHLER 


Freischutzgasse 14, CH-8004 Zurich, Switzerland 
41-1-241-0514 


Inquiry 658. 


VIDEO TAPES 
UNDERSTANDING C .. . .$39.95 
8086 ASSEMBLER $29.95 68000 ASSEMBLER $29.95 


Loaded with examples! Each tape leaves no stone unturned! 
Takes you from novice to expert in 4-6 hours. A pleasant 
learning experience and handy reference. Book accom- 
panies. VHS/Beta. In TX, add tax. $5.00 S&H. 


APPLIED LOGIC 
2309 Royce Dr. Arlington, TX 76016 ~ 
(800) 752-7001 ext. 918 





Inquiry 659. 


THE PL/M CONNECTION 

e Your link to the IBM PC from PL/M 86 

Write programs—Create utilities 

Build application systems 
¢ Complete system interface libraries 
¢ Dos 1, Dos 2, Dos 3, Bios, Graphics 
e Large ‘and compact memory modules 
© 200 page Technical Reference Manual 
¢ Complete source in PL/M 86 and Assembler 
¢ Demonstration utilities with source 


CompuFirm Corporation 
7841 Balboa Ave., Ste 210, San Diego, CA 
(619) 571-0228 


Inquiry 660. 








DRUMA FORTH-83 
Strict °83 STANDARD. Developed for in house use. 
No 64K limitation. 64K speed & compactness to 320K. 

¢ IBM PC/XT/AT & compatibles, DOS 2.0+ 

e ROM: Headerless code, separated variables 

e Editor, assembler, file & DOS interfaces 

¢ Many powerful and innovative features 

e Full Pkg. $79. Demo $10. S&H $2. VISA/MC 


DRUMA FORTH-83, DRUMA INC. 
P.O. Box 610097, Austin, TX 78761 
Orders: 512-323-0403 BBoard: 512-323-2402 













Inquiry 661. 


MACINTOSH DEVELOPERS 
Speed up application development and PC to MAC 
Sb Fae compiled libraries. © PROGRAMMER’S 

DER VOL. 1 — menus, windows, dialogs, 
text edit — VOL. 2 — Printing, graphics, lists. 
e Extender GrafPak-line, bar, log, graphs; multi- 
ple curves; customizable. 


Invention Software Corp. 
P.O. Box 3168, Ann Arbor, MI 48106 


(313) 996-8108 





Inquiry 662. 








SOFTWARE/LANGUAGES _ : 


SCRUTINY 7 
* An advanced symbolic debugger for all MS-DOS computers 
© Compatible with Turbo Pascal, Microsoft Assembler, others 
¢ Packed with features, including support for graphics and 
80386 debug registers 





M STREET SOFTWARE 
- 5400 E. Mockingbird Lane, Suite 114, Dallas, TX 75206 


214-827-4908 
Information also available via our 24 hr. 300/1200 
modem: 214-669-1882 





Inquiry 663. 


SOFTWARE/LASER FONTS . 


LaserJet Soft BIGfonts 
PC-DOS/MS-DOS Program prints 76 pt and 153 pt (2”) 
big characters. Also includes .1”, .2”, .3”, & .5” fonts. 
Co-exists with any soft fonts. Print from Wordstar, 
Lotus, ANY program. $159 includes 20K Resident 
Printer Management and Print program. Fast Batch 
Font Download. 30 Day $$ Back. 


Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 


(800) 345-4220 _ In CA: (408) 458-9938 
See our ad on Page 42 _ 


















SOFTWARE/LOANS 


Execamort™ amore = - 


Loan Amortization reports—simple or complex, extra payments, 
points/fees, APR’s (per Regulation Z), balloons, solve for 
unknowns, yields/IRR, PV, FV, store/retrieve, PMI/Escrow 
charges, more. IBM-PC/XT/AT/PS2 compatible. Simple yet — 
-complete—great for client services. Acclaimed nationwide by 


Banks/CPAs/CUs/Finance/Legal/R.E./S&Ls. $129.95+ $4.00 
ship. Visa/MC/AmEx. 30 day MBG. 


Electroesonics 
36380 Garfield #1, Fraser, MI 48026 


800/858-8448, 313/791-0770. 





Inquiry 664. 


SOFTWARE/MEDICAL _| | 


MEDICAL OFFICE MANAGER 


e Patient Accounting ¢ Mail List 

e Claims Preparation ¢ Diagnostic Coding 

e Schedules Appointments ¢ Tracks Physician Referrals 
e PC/XT/AT/Comp. e Hard disk required 

e Automatically bills patients and insurance companies 

¢ Statistical analysis for practice $239 


GB Consulting (301) 498-2769 
1000 Century Plaza Suite 214, Columbia, MD 21044 





Inquiry 665. 


SOFTWARE/PRINTER > 


PRINTER GENIUS 
Powerful memory resident printer control, from pop-up 
menus or within documents ¢ Print spool to disk ¢ 
Background print * Directory search & file browse * 
Edit & print small text ¢ Redirect output to any media 


or printer ¢ Superb documentation ¢ Preset for all dot 
matrix and laser printers * Completely flexible « PC 
MS-DOS ¢ $69 + $4 S/H —VISA/MC/COD 


Nor Software Inc. 
527 3rd Ave., Suite 150, New York, NY 10016 


(212) 213-9118 





Inquiry 666. 


SOFTWARE/SCIENTIFIC 


Data Acquisition & Analysis on PC’s 

x FOURIER PERSPECTIVE II Advanced Signal te at 

x PRIME FACTOR FFT subroutine library. from Turbo Pascal, C. 
Fortran, Basic. Up to 65,520 data points. 2D interface available. Rec 
tangular FFT’s now possible in a multitude of dimensions 

+ 2 & 3D Scientife Graphic packages with plotter support from Golden 











1-2-3/Symphony, & Quin 
cn 7 kvtance & Technical Literature 
BHICES— Satisfaction GUARANTEED 
Alligator tectniolegies — (714) 722-1 842 
P.O. Box 11386 Costa Mesa, CA 92627 





UnkelScope 
Call for "Ene ae. 





Inquiry 667. 








: : z i: 


—THE BUYER’S MART ~_ ie 


SOFTWARE/SCIENTIFIC 


NONLINEAR DYNAMICS 
Tools for Studying Mathematical and Experimental Systems 


* Ordinary and Delay Differential Equation Solvers * Bifurcation 
Diagrams * 2- and 3-D Plotting, Sequential Magnification, 
Poincaré Sections * Next Maximum, 1-D & Circle Maps 


* Phase Portraits with Multiple Initial Conditions * Spectral 
Analysis, Fractal Dimensions, Lyapunov Exponents 


DS:1 $250.00 —_— DS: $350.00 


DYNAMICAL SYSTEMS, INC. 
P.O. Box 35241, Tucson, AZ 85740, 602-791-7896 





Inquiry 668. 


SCI-GRAF and SCI-DATA 


SCI-GRAF produces huge hi-res graphs thru easy menus 
or linkable C libraries. Supports log scales, error bars, 
screen and printer output. 


SCI-DATA performs least squares and normal curve fits, 
scaling and polar coordinate transformations. 


Prices start at $59.95. 


Microcomputer Systems Consultants 
Box 747, Santa Barbara, CA 93102 


(805) 963-3412 
Inquiry 669. 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 
FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MD 20901 


(301) 593-0683 
Inquiry 670. 





Scientific/Engineering/Graphics Libraries 


Turbo & Lightspeed Pascal, Modula-2, C 
Send for FREE catalogue of software tools for Scien- 
tists and Engineers. Includes: Scientific subroutine 
libraries, device independent graphics libraries (in- 
cluding EGA, HP plotter and Laserjet support), scien- 
tific charting libraries, 3-D plotting library, data acquisi- 
tion libraries, menu-driven process control software. 
Versions available for a variety of popular languages. 


Quinn-Curtis 
49 Highland Ave., Needham, MA 02194 





Inquiry 671. 


forMath® text-formatter 
e Equations, matrices, ratios, integrals, diagrams 
e Macros, fonts, Greek/math symbols 
¢ Hyphenation, secn/eqn/ref numbering 
e Indexes, table of contents, footnotes 
¢ Dot-matrix, daisywheel, laser printers, all monitors 
$400. $50 for demo 
SHANTHA SOFTWARE INC. 
50 West 97th St. Room 11N, New York City 10025 


(212) 222-SNIP 
Inquiry 672. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. Run as an 
MS-DOS command or CALL as a subroutine. Sup- 
ports most languages and filetypes including Btrieve 
and dBASE. Unlimited filesizes, multiple keys and 





much more! MS-DOS $149. XENIX $249. 


(702) 588-3737 


Opt-Tech Data Processing 
P.O. Box 678 - Zephyr Cove, NV 89448 





Inquiry 673. 











STOCK TREND PREDICTOR! 


New, from MONEYLAS, Inc., the most powerful single Market 
analysis software tool ever offered! A PC or compatible is. 
only requirement. Works equally well with Stocks, OTCs, 
commodities, P/E ratios, etc. GRAPHS of past, present and 
future trends generated automatically. Floppy + Manual. 


Only $69.95! (aichigan estos aa ssn Saoc? 








(Michigan residents add 4% Sales Tax.) 
RDER NOW! Send Check or M.O. to 


MONEYLAB, Inc., 380 Neff Rd., Grosse Pointe, MI 48230 
or CALL (313) 884-6427 VISA or MASTERCARD ACCEPTED. 


Inquiry 674. 


SOFTWARE/TAX PREP. 


TaxEase™ System | 

Federal & State returns on single disk—only $69.95. 

Easy to use. Calculates automatically, performs com- 

_ plex ‘What if” options, prints IRS-approved forms. AZ, 

CA, CO, DC, GA, IL, IN, MA, MD, MI, MN, MO, NC, 

NJ, NY, OH, OK, PA, VA, WI. Requires Lotus 1-2-3 or 

comp. spreadsheet. VISA/MC. $3 s/h chg. Money back 
guarantee. Professional package available—$99. 
Park Technologies, Inc. 
P.O. Box 1317, Clifton Park, NY 12065 

518/877-5881 or 800/423-3189 outside NY 


Inquiry 675. : 


SOFTWARE/TOOLS 


Turbo Pascal 4.0 Software 
Spec your customer this AM, show a demo 
this PM. Save 80% of programming time 
in Turbo Pascal 4.0. Create a complete 
database in 6 seconds. B-Tree file manager 
included! $99 Turbo GhostWriter starter 
pkg. or $289 for everything. 































800/227-7681. MC-Visa-Choice-COD. 
ASCILE 2239 mii Run, Raleigh, NC 27612 
Inquiry 676. 


SCREEN MANAGER 


MENU, WINDOW, and DATA ENTRY Support for 
the Professional Programmer! Interfaces to most 
languages. BASIC, C, FORTRAN, COBOL, 
PASCAL, ASSEMBLER. 100 Page Manual. Thir- 
ty day money back guarantee. No Royalties. 
from $79. Visa/MC 
The West Chester Grou 
P.O. Box 1304, West Chester, PA 193 
(215) 644-4206 
CALL FOR FREE DEMO 





Inquiry 677. 


: STATISTICS 


STATA 
Statistics and graphics join to make STATA the 
most powerful package for the PC. No comparable 
program is as fast, friendly, and accurate. $20 
Demo. Quantity discount available. Call toll-free for 
more information. AX/VISA/MC. 


1-800-STATAPC 
Computing Resource Center 
10801 National Boulevard, Los Angeles, CA 90064 
(213) 470-4341 








Inquiry 678. 


THE SURVEY SYSTEM 
An easy-to-use package designed specifically for 
questionnaire data. Produces banner format, cross 
tabs & related tables, statistics (incl. regression) & 
bar charts. Codes and reports answers to open-end 
questions. All reports are camera-ready for profes- 
sional presentations. CRT interviewing option. 


CREATIVE RESEARCH SYSTEMS 


15 Lone Oak Ctr., Dept. B, Petaluma, CA 94952 






NUMBER CRUNCHER STAT SYS 


Menu-driven. Multiple & stepwise regression, 
ANOVA, time series, discriminant cluster and factor 
analysis, principal components, scatter plots, 
histograms, t-tests, contingency tables, non- 
parametrics. Import export data. Spreadsheet, sort, 
join, merge. $99. MS-DOS. Quantity discount. 


NCSS-B 
865 East 400 North, Kaysville, UT 84037 | 
801-546-0445 










Inquiry 680. 






STATISTIX™ Il 
Comprehensive, powerful and incredibly easy-to- 
use. Full screen editor, transformations, linear 
models (ANOVA, regression, logit, PCA, etc), 
ARIMA, most standard stat procedures. Clear, well 
organized documentation. Satisfaction 
guaranteed. $169 PC DOS, $99 Apple II. 


NH ANALYTICAL SOFTWARE 
P.O. Box 13204, Roseville, MN 55113 


612) 631-2852 











Inquiry 681. 


RATS! Version 2.1 
Best selling econometrics program. Over 4000 copies 
sold. OLS, 2SLS, logit, probit and much more! 
Forecasting with ARIMA, VAR. Exponential smoothing. 
Model simulations. Support for daily/weekly data. High- 
quality graphics to screen, plotter, printer. $200-$300. 
VISA/MC. Demo available. 


VAR Econometrics, Inc. 
P.O. Box 1818, Evanston, IL 60204-1818 
(312) 864-8772; (800) 822-8038 





Inquiry 682. 









StatPac Gold™ 
Voted World's Best Statistical & Forecasting Package 
in 1987 by PC World Magazine readers. Six times 
more votes than the next closest competitor. More 
comprehensive & easier to use than all others. Get 
the facts. Call now for your FREE brochure. 
1-800-328-4907 
Walonick Associates, Inc. 

6500 Nicollet Ave. S., Minneapolis., MN 55423 
(612) 866-9022 













Inquiry 683. 


TAXES | 





TAX PAK 


Sch ABC DE FR S Frms 1040, 1040A, 2106, 2119, 

2441, 3468, 3800, 3903, 4562, 4684, 4797, 4972, 6251, 6252, 

8582, 8598, 8606, 8615, IRS apprvd print for IBM PC CPM 

(280) CPM86 Kaypro 4 Morrow M3 Professional inclds Batch 

Processing & Tax Organizer $185 (sep $25) Personal has 

aie . of forms & features $37: Updt $125 & $27: GA 
5. ; : 


Candelaria Works 
3955 Club Dr., Atlanta, GA 30319 





Inquiry 684. 


1099’s-ON-DISK 
Meet new IRS regs to file 1099’s on magnetic media. 
Use your IBM-compatible PC’s to prepare 5%” 
diskette, print information returns and reports. Fast, 
easy to learn and use. For all 1099's, 1098, 5498, 


W-2G. Not copy protected. Only $49, MC/VISA 
accepted. 
CUSTOM CRAFT SOFTWARE, INC. 
5730 R St., Lincoln, NE 68505 
(402) 464-3184 





707-765-1001 
Inquiry 679. 


Inquiry 685. 
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TESTING/DOCUMENTATION 





TESTING/DOCUMENTATION 
Quality presentation is a key factor in successfully 
marketing your products. Our professional services 
include: 

¢ Test & evaluation ° Camera-ready copy 

¢ Technical writing e Finished manuals 
Special services/fees for Shareware developers. For 
FREE quotes or further information, contact: _ 


DOCUGRAPHICS 
P.O. Box 6066—Suite L108, Santa Maria, CA 93456 


Inquiry 686. 












: UTILITIES 


FILE TRANSFER 
BY CABLE 
Laptop and PS/2 owners—transfer files between 
any PC, XT, AT, PS/2 or compatibles over a serial 


cable. Groups of files transferred quickly with on- 
ly a few keystrokes. $50 for program on 2 disks 
(5%” and 3%”) and a cable. Money back 
guarantee. 

Clarity Computer Consultants _ 
1831—13th St., Moline, | 61265 309-797-0906 


Inquiry 687. 





MATCH PRINTERS TO PC 
Match-A-Printer adapts most printers to PC/PS2 and compatibles. 
With this resident driver, get the full extended IBM ASCIl character 
set on most printers. French, Spanish, German, Italian, Swedish, 
Greek, etc., and logic symbols. Works great with Apple Imagewriter 
and D.M.P., Epson and most daisy-wheel printers. Solve character 
compatibility now, great for academic and engineering application. 
Introductory Price $59.95 & $2 S&H. er cchliee residents add 6¥2% 
sales tax. VISA/MC/MO/Checks. 


LS MATCH SOFTWARE 
6426 Coldwater Canyon, North Hollywood, CA 91606-11 13 
Toll free # 1 (800) FLOPPYO - 


Inquiry 688. 





COPY AT TO PC 
The 1.2mB drive has long been known to READ but NOT _ 
reliably WRITE on 360kB floppies. With ‘‘CPYAT2PC’’™ 
1.2mB drives CAN reliably WRITE 360kB floppies saving a 
slot for a second hard disk or backup tape. “‘CPYAT2PC”’ 
(Not Copy Protected) offers ‘the preferable SOFTWARE 
SOLUTION.’ ONLY $79 +$4 S/H VISA/MC/COD UPS B/R_ | 


MICROBRIDGE COMPUTERS | 
655 Skyway, San Carlos, CA 94070 | 
Order toll free 1-800-523-8777 
415-593-8777 (CA) 212-334-1858 (NY) 
TELEX EZLNK 62873089 Dealer ioe invited — 


Inquiry 689. 








¢ Keyboard 
wi20 MB 
Wi 

IBM XTs & Sys/2 Mod. 50’s 
ENH XT — (Model 286) 

¢ 640K 80286 6 MHz. 

¢ 1.2 Drive IBM 20 MB HD 


e IBM Keyboard CALL 


IBM System 2 Model 50 
¢ 80286 10MHz processor 

¢ 1MB RAM standard 

e Built-in parallel & serial ports 
¢ 20MB hard disk 

¢ 1 4MB 31%” drive 

e Enhanced keyboard$249995 


e AT Compatible 
e¢ 1.2 FD, DOS 


Plus 20 MB 
Plus 40 MB 





MODEMS 

INTERNAL 1200B 
INTERNAL 2400B 
EXTERNAL 1200 
EXTERNAL 2400 


Enhanced AT 339 

e 512K 1.2 FD 

¢ IBM 30MB HD 

¢ IBM Keyboard $329995 


COMPAQ Portable Il 


Model 20 
e 640K 1.2 FD 12 MHz 





Mod. 40 w40 MB HD$399995 
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THE BUYER'S 


NEC Power Mate | 20 MB 
° 640K 80286 8 MHz 


e HD controller card 


SUPER SPECIALS © 
Seagate ST 225 wicont.. 












| “UTILITIES — ce 


Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. Yo 
type in the deleted file’s name, Disk Explorer finds and 
restores it. Disk Explorer also shows what's really on disk; | 
view, change or create formats, change a file's ane oe 
change data in any sector. MS- DOS” $75 U a 
Check/Credit card welcome. | 


QUAID ID SOFTWARE LIN LIMITED | 


fone, oo, Canada 
16) 961-824 


Inquiry 690. 


or file sector, aan for text/data 
much more. With so much power 
ease of use, it makes the others 


_ EBL! Write powerful utilities 

grams from novices, build 
automatically. Many power user feat 
point arithmetic, simulate keystrokes, if-th 
and more. Money back — 
information. $49 + $3 s/h 





P.O, Box 1656-B; Delray Beach, 
800/634-8188 


_ + Locks Hard Disk. - Restricts | 
- Protects Subdirectories. 


- Keep Other People’s HANDS OFF Yo 
- $89.95 


SYSTEM CONSULTIN 
314 Canterbury Dr., Pittsburgt 


(412) 963-162 
Inquiry 693. 


TRI STATE COMPUTER 


160 BROADWAY, NEW YORK, NY 10038 


(Bet. Maiden Lane and Liberty St.) 
(212) 349-3134 « Open weekdays 9-6, Sunday 10-4 


CALL TOLL FREE ORDERS ONLY 1-800-221-1926 


Leading Edge Model D 
e 512K Dual Floppy 


PRINTERS OKI ML 294............ 
Brother HR 20......... 324.95 Eh Sree 
Brother M 1509......... 349.95 ee ee 
$89995 Brother HR 40......... 529.95 NEG PO. ccc sansds oases 
$114995 IBM Pro Printer XL...... 509.95 NEC P 2200........... 
IBM Pro Printer ll....... 349.95 Str NX WO. cw cine 14 
IBM Pro Printer 24 XL... .649.95 Toshiba 341-SL......... 
IBM Pro Printer 24...... 499.95 Toshiba 951-2......-..-. 
Epson LX 800.......... 76.95 Toshiba 321 Sle. posse 
Epson FX 86E......... 289.95 Toshiba 341............ 
Epson FX 286E........ 439.95 
$139995 Epson LQ 800.......... 369.95 AT&T 6300 
Epson LQ 1000......... 489.95 6300 1 - 360K FD 
Epson EX 800.......... 389.95 ¢ 640K RAM, e Graphics Card 
Epson EX 1000......... 429.95 © Clock/Calendar 
Sooo ee pra bea e: Sor btales oer ¢ Keyboard $84995 
pson L@ 1000......... le 95 
Epson LQ 2500......... 59.95 wi20 MB HD $1149 
Panasonic KXP 1091i... . 164.95 
; on Equity | Plus 
Panasonic KXP 1524....489.95 
Panasonic KXP 1092i... .274.95 = Bao Dual Floppy 


Panasonic KXP 1592... .369.95 e Parallel Serial Ports 


OKI ML 192............ 259.95 
OKI ML 192 Plus....... ge 
OKI ML 193 Plus........ 


Special to BYTE readers — Full Size Printer Stand $12.95 











Panasonic KXP 1595... .409.95 ¢ DOS & Basic 

Panasonic KXP 3131... .249.95 ¢ Keyboard, * Video Board 
Panasonic KXP 3151... .389.95 * Mono Monitor 94 
OKI ML 293e........... 418.95 wi20 MB $119995 
OKI ML 292e.......... 299.95 


Epson Equity Il IN STOCK 


379.95 
All items subject to availability and price changes. Mail and phone orders C.0.D., MC and VISA, S&H extra. Not responsible 
e 20 MB 40 $344995 | for typographical errors. All systems fully tested and installed by Tri State Computer. Printer price w/purchase of cable only. 


UTILITIES | - 


anguages. Full | 


rd processor sup- | 
with noharde } 





MC & VISA ACCEPTED 
NO ADDITIONAL CHARGE 


Laptop Computers 

Toshiba 1200.......... : 
Toshiba 1T3100/20...... 3099.95 
Toshiba T1000.......... 779.95 
Toshiba T1100......... 1549.95 
Sharp PC 7100........ 1729.95 
Zenith Z-181........... 1499.95 
Zenith Z-183.......... 2049.95 
NEC LS0I0D. 2 oo ices sas 1199.95 
New NEC Laptop El... .1479.95 
















































Apple Computers 
iecie 1 GS 

Apple RGB Monitor 
Macintosh Plus 







Mac SE Dual er 
Mac SE Hard Drive. . 
SE Keyboard 
Imagewriter II 










































SOFTWARE FOR IBM. 

ase Ill Plus........... 369.95 
Word Perfect 42........ 199.95 
Framework Il........... 339.95 
Laser Fonts............ 149.95 
WACK Nz50% cute beheee we 39.95 
Dac Easy Accounting 2.0. .47.95 
Managing Your Money. . . 109.95 
Turbo C Computer....... 59.95 
Fox Base Plus.......... 209.95 
Microsoft Windows....... 59.95 
Typing Tutor IV.......... 34.95 
a Bee eae pee 

















































Circle 274 on Reader Service Card 


PURCHASE ORDERS 
& BID REQUESTS 


WELCOME 


PRINTERS 


CIE Triprinter 

CIE 800/ Line 

Citizen 1200 

Citizen 180 

Citizen MSP15E 

Citizen MSP40 

Citizen MSP45 399 
Citizen MSP50 375 
Citizen MSP55 465 
Citizen Premier 35 ... 438 
Citizen Tribute 124 ....539 
Citizen Tribute 224 ....595 
C.ltoh C715 

C.ltoh C815 

C.ltoh C310XP 485 
C.ltoh C310CXP 535 
C.ltoh C315XP 585 
C.ltoh C315CXP 659 
Fujitsu DX2300 392 
Fujitsu DX2400 495 
Fujitsu DL3300 535 
Fujitsu DL3400 629 
Panasonic 1080i/M2 . . 157 
Panasonic 1091i/M2. . 175 
Panasonic 1092i 292 
Panasonic 1524 539 
Panasonic 1592 379 
Panasonic 1595 412 
Panasonic 3131 249 
Panasonic 3151 389 
Data South SAVE 
Data Products SAVE 
Seikosha SP180 .... SAVE 
Toshiba P321SL 495 
Toshiba P341SL 649 
Toshiba P3651 II 869 
Toshiba P351C Il 999 


Alps 224 

Alps 324 

Alps P2100 

Alps 2424C 935 
Alps P2000 672 
DiconixD300 .... SAVE 
Diconix D150 295 
NEC P5XL 829 
NEC P660 422 
NEC P760 592 
NEC P9XL 1018 
NEC P2200 342 
NEC CP660 519 
NEC CP760 682 
OTC 850XL 1665 
Okidata 182 + 222 
Okidata 192 + 299 
Okidata 193+ .....435 
Okidata 292E 435 
Okidata 293E 

Okidata 294 

Okidata 2410 

Star NB2410 435 
Star NB2415 589 
Star ND10 269 
Star ND15 412 
Star NP10 138 
Star NR15 458 
Star NX10 155 
Star NX15 299 
TI 810 

TI 850XL 435 
Tl 855 §39 
Tl 885 

Tl 880 AT 

Tl 880 DP 

Tl 865 


Canon/Diablo/Epson/Genicom/Qume 
Quadram Microfazer: 64K / Parallel 
Quadram Microfazer Il: 512K/Par & Serial 
Quadram Microfazer IV: 256K/6 Serial Ports 
Cables/Ribbons/Sheet Feeders 


Stands/Switch Boxes/Tractors 


LOW PRICES FOR LASER PRINTERS 


CIE LIPS 10 + 2345 
Citizen Overture ..... 1399 
Data Products 1230 . 2545 
Data Products 2665 . 13500 
Diablo 4045CP 4195 
Okidata Laserline6 .. 1365 
Panasonic 4450 1679 
PrintronixL1012 ..... 2295 
Quadlaser 1 2425 
Qume Script10 ..... 3795 
Taxan Crystal Jet .... 2445 
Toshiba Page 12 .... 2575 


Acer LQ-75 1745 
AST Turbo P/S .... 3095 
Canon 8-II 1645 
Genicom PP8 .... 1765 
HP Laserjet II 

NEC 850 

NEC 860 + 

NEC 890 

Qume L10 

Qume L10 + 


Cordata And Other Makes And Models 
IMAGE SCANNERS 
AST Turbo Scan: Mac + & Mac 512 


AST Turbo Scan: PC/XT/AT 
Datacopy 730 

Datacopy Jetreader 
Hewlett-Packard Scanjet 
Panasonic FX-RS505 


PGS LS300: With Adapter & PC Paintbrush 
PGS LS300: With Adapter & OCR Software 


Taxan Crystal Scan: Apple 
Taxan Crystal Scan: IBM 


-CompuSave 


Call Toll Free: 1-800-624-8949 


COMPUTERS 


AT&T 6386: All . SAVE 
AT&T 6312: 12 MHz . 1945 
Compaq: All SAVE 
IBM PS/2: All SAVE 
NEC Multispeed HD . 2445 
NEC Multispeed . 1359 
NEC Multispeed EL . 1595 
Toshiba T100 789 
Toshiba T1100 + .... 1449 
Toshiba T1200 2395 
Toshiba T3100/20 ... 3029 
Zenith 2-181 1579 


AST Model 80 .... 
AST Model 85 .... 
AST Model 90 .... 
AST Model 120 .. 
AST Model 140 ... 
AST Model 170 ... 
AST 386: 20MHz . 
Sharp 4501 

Sharp 4502 

Sharp 7000A ..... 
Sharp 7100 

Zenith 2-183 ...... 


Acer 710-D: 8088/ 10 MHz/768K/2 Drives 
Acer 710-S: 8088 / 10 MHz / 768K/1 Drive 


Acer 900-B1: 80286 / 10 MHz 


Acer 910-B1: 80286/ 10 MHz / 512K 

Acer 1100-B4: 80386/ 0 Wait/40M Drive 3065 
Acer 1100-B8: 80386/ 0 Wait/80M Drive 3795 
Acer 1100-B13: 80386/ 0 Wait/130M Drive 

ITT Xtra 301: 10 MHz/ 3.5” Drive 

ITT Xtra 400 EGA: 80286 / 10 MHz 


ITT Xtra 400: 80286 / 10 MHz 


Mitsubishi MP-286: All Models 

Packard Bell VT286: 15 MHz/640K/EGA ........ 
Samsung $-300: 512K/1 Drive/Keyboard ......... 
Samsung $-500: 80286/ 10 MHz/1.2M Drive .... 
Sperry IT: 1M/44M Drive / Keyboard 


Tandon PAC 286: 30M Drive 


Tandon PAC 70: 8 MHz/ 70M Drive 

Televideo 286: 512K/20M Drive/Monitor 

Televideo 386: 2M/0 Wait/1.2M Drive........... 2495 
Televideo 386: 2M / 0 Wait/ 40M Drive 3445 
Wyse 286: 10 MHz/640K/1.2MDrive ....... . 1339 
Wyse 2108: 8 MHz / 512K / 1.2M Drive 1145 
Wyse 2112: 12.5 MHz/1M/1.2M Drive 1565 
Wyse 2214: 12.5 MHz/0 Wait/1.2M Drive ....... 1895 
Wyse 3216: 80386 / 0 Wait/1M/ 1 Drive 2595 
Altos/Apple/Cordata/Samsung/Mitsubishi ...... CALL 


TERMINALS 


Ampex 220 399 
Ampex 230 + 395 
IBM 3151 

Kimtron KT70-PC 359 
Liberty 1 + 392 
Liberty 1: Turbo 429 
Qume 101G 325 
Qume 101G + 359 
Televideo 905 285 
Televideo 955 369 
Televideo 965 419 
Televideo 9220 452 
Televideo 9550 349 


Adds 1010 

Adds 2020 

Adds 3220 

Altos Ill 

Altos V 

Link MC3 425 

Link MC10 SAVE 

Wyse 30............282 
395 
419 

Wyse 99GT 

Wyse 350 ..........725 


MODEMS 


Anchor 1200 Int 79 
Anchor 2400 Int 

Multitech 224EC 

Practical 1200 Int 

Practical 1200 Ex 

Practical 2400 Int 149 
Practical 2400 Ex 175 
Prometheus 2400-G . 219 
Prometheus 2400-B/2 .125 
Racal-Vadic 2400VP . 398 
USR Courier 2400 .....322 
USR Courier 2400E . 379 
Ven-Tel 2400 MNP .....462 
Ven-Tel 18000 Bps .....949 
UDS & Many Other Models 


Migent Pocket ...... 
Multitech 224E 
Novation Parrot 
USR HST 9600 
Ven-Tel 2400 +... 
Ven-Tel 2400-i 
Zoom 2400-PC 


BOARDS 


Aristocad Kicker 159 
AST Rampage: AT .....299 
AST Rampage: XT .....199 
Genoa Super EGA .....189 
Genoa EGA Hi-Res ....225 
Hercules InColor 279 
Intel Inboard 386 .... 1329 
NEC GB-1 Graphics . 255 
Orange ProGrappler .... 75 
Orchid Tiny Turbo .....275 
Orchid Turbo PGA ... 1095 
Paradise Auto 480 .....149 
Paradise Basic EGA .... 115 
Quadram Ultra VGA . 362 
Sigma Designs 400 . 275 
Sigma Designs VGA . 289 
STB Chauffeur HT .....145 
Talltree J-RAM: AT .... 169 
Talltree J-RAM 2 125 
Talltree J-RAM 3 169 
Talitree J-RAM-AT3 ...219 
Taxan Gold Card 169 
Tecmar EGA Master . 259 
Vermont IM1024 ... 2395 
Verticom CAD 480 ....445 
Verticom M256E .....1199 
AST Advantage Premium 
ATI Graphics Solution 
Hercules Graphics + 

Intel Above Board 286 


Number 9 Pepper Sgt. ...... 


Artist 1 


Artist 10 2095 
AST Advantage .....235 
AST Six Pak + 115 
AST 5251-11 549 
ATI EGA Wonder ....182 
BVP i vterovces 279 
Boca EGA 132 
Boca RAM: AT 145 
DCA Irma SAVE 
Intel PS 286 359 
Intel PS: 256K 319 
Orchid Jet 386 .....889 
Panasonic FAX .....649 
Paradise Auto 139 
Quadram HPG 675 
STB Multires 2 .....229 
STB VGA 


Tseng EVA 480 

Tseng Ultrapak .....125 
Vermont M640 . 1099 
Verticom MI16E .....995 
VerticomH16 .... 2099 
Verticom H256 ... 2399 


aera diiclamenes 1169 


Quadram Prosynch: With Mouse 


Talltree J-Laser +: AT 
Talltree J-Laser + : PC 
Paradise VGA Plus 
Video 7 Vega Deluxe 


Advanced Digital / Alloy / Others 
MONITORS 


Amdek 1280 W/Card . 672 
AST Turbo Vision .... 1429 
Verticom 2 Page .... 1795 
Hitachi CM1588A .... 1699 
HitachiCM2073 ..... 2595 
Intecolor 19" EGA ... 1495 
Magnavox Composite . 89 
Magnavox Multimode . 529 
Microvitek Autosync ...1695 
Mitsubishi Diamond .... 475 
Mistubishi 6922 2095 
Mitsubishi 9919BK . 2495 
Verticom 2 Page . 

NEC Multisyne II 

NEC Multisyne + 

NEC Multisync XL . 
Sigma Laser 15 1369 
Sigma Laser 19 1729 
Wyse 700: With Card ...685 
Zenith 1470 .....: 


Amdek 732 432 
Amdek 410 142 
Amdek 432 169 
Amdek 730V 369 
Conrac 7351 2695 
Conrac 7250 2199 
Genius 402 


Roland MB142 
Samsung TTL 
Samsung RGB 
Samsung EGA 


528 

549 
Thomson 450A 152 
Zenith 1490 


DISK DRIVES 


Miniscribe 40M 

Miniscribe 20M Card . 385 
Miniscribe 30M Card . 415 
Miniscribe 3053 ..... SAVE 
Miniscribe 6053 999 
Miniscribe 6085 829 
Seagate 40M Drive . 415 
Seagate 80M Drive ...879 


Plus 20M Card .....535 
Plus 40M Card 819 
Priam ID45H 639 
Priam ID100RC . 1099 
Priam ID230RC . 2325 
Seagate 20M Kit . 265 
Seagate 30M Kit . 298 
Toshiba 3.5” Kit ....109 


Alloy/AST/Mountain/Teac/Taligrass/Maynard CALL 


WE ACCEPT MAJOR 


CHARGE CARD 


Made SS 


PLOTTERS 


Calcomp 1041GTO . 4495 
Calcomp 1042GT .... 7695 
Calcomp 1043GT . 6495 
Calcomp 1044GT . 10795 
Cal. Plotmaster . . 3799 
Cal. Colormaster . . 3499 
H-Packard 7475A . . 1429 
Houston DMP61 . 3395 
Houston DMP41/42 . 2195 
Houston DMP51/52 . 3195 
Houston DMP51/52MP. 3495 
Houston DMP56A . 3895 
loline 3700 Multi . . 3495 
loline 4000 Multi. . 4495 
Roland DXY990 . . 1695 
Roland DXY2000 . . 4095 
Roland DXY3300 . . 


Houston PC695 
Houston DMP29 . . 
Houston DMP40 . . 
Houston DMP62 ... 
loline 3700 

loline 4000 
Numonics 5460 . 
Numonics 5860 . . 
Roland DXY880 
Roland DXY885 . . 
Roland DXY980 . . 


DIGITIZERS 


Houston: AllModels . CALL 
Kurta I$: 8.5 x 11 295 
Kurta l$: 12x12 ..... 
Kurta IS: 12 x 17 

Kurta IS: Pen 

Kurta Series 3 

Numonics 12 x 12 
Numonics 12 x 17 
Numonics 20 x 20 .. 
Numonics 20 x 24 .. 
Numonics 24 x 36 .. 
Numonics 36 x 48 ... 
Numonics 44 x 60 .. 
Scriptel 12 x 12 595 
Scriptel 12 x 18 899 
Scriptel 18 x 24 1795 
Scriptel 20x 20 ..... 2095 
Other Models CALL 


Calcomp 12x12 . 
Calcomp 12x 18 . 
Calcomp 18 x 24 . 1795 
Calcomp 24 x 36 . 3995 
Calcomp 36 x 48 . 4195 
Calcomp 44 x 60 . 4795 
GTCO 12 x 12 

GTC0 20x 20 .... 2345 
GTCO 24 x 36 .... 2099 
GTCO 36x 48 .... 2495 
Hitachi 11 x 11 .....459 
Hitachi 12 x 17 .....995 
Hitachi 15 x 15 ....1145 
Summa + 12x 12 .369 
Summa 12 x 18 ....639 
Summa 17 x 24 .. 2395 
Summa 24 x 36 .. 3299 
Summa 36 x 48 





MICE 


Mouse Systems Serial .. 99 
Mouse Systems BUS . 109 


Summa Mouse 79 
Mouse Systems A+ . 75 


Microsoft BUS: With Windows 2.0 Software 
SOFTWARE 


Brooklyn Bridge 

Cricket Graph 

Crosstalk XVI 98 
DAC Easy Accounting . 45 
First Choice 

Harvard Graphics 

Mace Utilities 62 
Microsoft Excel/PC ....309 
Microsoft Windows 2.0 . 62 
Microsoft Word 

Microsoft PC Works . 115 
Multimate Advntg. Il . 255 
Norton Utilities 

Norton Utilities Adv. ..... 1 
PFS ist Choice 

PFS 1st Publisher 59 
PFS Professional File ... 139 
PFS Professional Write . 112 
Picture Perfect 4.0 ..... 189 
Quick Basic Compiler . 62 
R:Base System V 429 
Super Project + 

Ventura Publisher 469 
WordPerfect Executive . 109 
Wordstar 2000 + 

Wordstar Professional . 242 
VP Planner 


HOURS: MON-FRI 7AM-6PM/SAT 9AM-5PM - IN ARIZONA CALL (602) 437-4855 


CompuSave: 4207 S. 37th St., Phoenix, AZ 85040/Prices Reflect Cash Discounts And Are Subject To Change Without Notice. Major Credit 
Cards And Selected PO’s Are Accepted. We Cannot Guarantee Compatibility. CompuSave Is A Division Of Adlanko Corporation. 


Circle 59 on Reader Service Card 


a 


Carbon Copy + .... 109 
Chartmaster 222 
Cricket Draw 

dBase Ill + 

Desqview 


Filemaker + 
GEM Draw + 


The Library 
MacDraft 


Multimate 
Newsmaster 
Paradox 2.0......... 399 


Superpaint 
Timeline 2.0 ........ 212 
Turbo C 
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Replace the 8086 or 8088 in n Your IBM-PC and MISCELLANEOUS CHIPS 





























Part No. Increase Its Speed by up to 40%! Price Part No. Price 

UPD70108-5 (5MHz) V20 Chip. .... $ 8.75 D765AC..........495 | 6845.............395 | 8228............. 

UPD70108-8 (8MHz) V20 Chip. .... $10.75 waar aes Lhe ceatitnwes Cs eeeuseteas 

UPD70108-10 (10MHz) V20 Chip....$29.95 | 799 zanna ze0R SERIES | MCG68000L8......1195 | 8250A........... 

UPD70116-8 (8MHz) V30 Chip..... $13.75 | zs0............. Ay ois ag 

UPD70116-10 (10MHz) V30 Chip... . $29.95 | 280-CTC.......... MC68020RC126 16005 | gosss. 
eet Ul SK Ot! MC68881RC12A 149.95 | 8254............. 















8086- 

8087 (SMHz)..... 
8087-1 (10MHz). 229.95 
8087-2 (8MHz) ... 169.95 













DATA ACQUISITION 
ADCO804LCN. .... 
























Ls emaacie seas ADCO816CCN . 
veeeeees BQ 29] 74173....... 85 75 T 6800.............195 | 8156............. ADC1205CCU-1... 19.95 
weveeee, 89 29) 74174....... 59 49 | ggoo ) li llliiiig95 | ep02 i iilile: DACO808LCN. .... 1.95 
peeeaees, OS A6) 74176....... 59 49 | 6810... 0. cccccc.c425 | 8203........0...- DAC1008LCN. .... 







MICROPROCESSOR SALE! 


Part No. Price 


8052AHBASIC CPU w/BASIC Interpreter....... 
MC68008L8 32-Bit MPU (8-Bit Data Bus)... .. 
MC68701 8-Bit EPROM Microcomputer ....$ 
MC68705P3S._ 8-Bit EPROM Microcomputer. ...$ 














































































































reese. 35 25 [74LS174..... MC68705U3L 8-Bit EPROM Microcomputer... 
1 ) ) 409 ~= (99 | 74LS189.. |. 80286-10 | 16-Bit Hi Performance MPU..... 
ee elas 80287-8 Math Co-processor (8MHz)..... 
wee 7ALSZ21..... 80287-10 WV Fl pk Oxon 0) coler-\-1-10) mt @ 0). 1574 oe cei 
egies 74LS243..... 69 59 80387-16 Math Co-processor (16MHZ) array $494. I) 
ee 74LS244..... COMMODORE CHIPS 
172) 99 'g9 | 7aLs250... |: DYNAMIC RAMS 
-areae S39 29 174182973... ; Part No. Part No. Price 
verses BS 25 | 74L8279..... 4116-15 16,384x1 (150ns)............. 89 
Feces ee tees Te 4128-20 131,072x1 (200ns) (Piggyback). 328 LAGS70........ 10.95 
piece : 74.8366... 49 «139 4164-120 65,536x1 (12Ons).............1.75 WD1770....... 11.95 
Fetes eareue “ag. “e5 4164-150 65,536x1  (150ns)............. We S13052P 9 AQ 
oe . Seg oe. ee 4164-200 65,536x1  (200ns)............. 99 rere 
betes Sarees a. “ee TMS4416-12 16384x4 (120ns).............349 | 6502.......... 265 
eee wee SS ag hea oe a 8118 16,384x1 (120ns)............. 49 195 
ees | ee 41256-100 262,144x 1 (100ns)...........-. 495 | 6504A 
‘ ne A meee ae. ee Poa eon Gon 41256-120 262,144 x1 (120ns). ..... 395 9 6507.......... 4.39 
te . 2 Bas toe 41256-150 262,144x1 (150ns)............. 3.25 
74LS139..... le 50464-15 65,536 x4 (150ns) (4464)... 495 | 6510.......... 9.95 
74LS154..... 1.09 pf Deeaa faa. oS 511000P-10 1,048,576 x 1 (100ns) 1Meg....3495 | 6520... 1.95 
74LS157..... 45 35 | 74LS640..... ; 514256P-10 262,144 x 4 (100ns) 1 Meg..... 29.95 
74LS158..... '35 | 74LS645..... 6522.......... 3.95 
..... 59 49 | 74LS670..... STATIC RAMS 6525 4.95 
2016-12 2048x8 (120ns).............. 169 J O949....--.--- 
2018-45 2048x8 (45ns)............... 695 9 6526.......... 14.95 
4S ehak 2102-2L 1024x 1 (250ns) Low Power....1.95 } Geog 9.95 
2114N 1024x4 (450ns).............. gg J OVey......-.-- 
Steere ee Pa re en 2114N-2L 1024x4 (200ns) Low Power.... 1.49 6532.......... 6.49 
ne aus eee skys ee he here r sete 21014 1024x 4 (200ns) (CMOS)...... 49 fi gens 4 4.95 
See ee eee ee er ee ee ee a BO , Sere ae er ee 2149 1024x4 (45ns)...............2.49 eset fe ee ee er ee . 
be eecerereces 29 | PAOLAD, . 2.0... 00s. 5101 256x4 (450ns) CMOS........1.95 | 6551.......... 4.49 
PRE See ene mae Ee eee Tee Dares 6116P-3 2048x8 (150ns) CMOS........ 1.89 | pra, 10.95 
LENPESLUG DSS Te | Lee 6k eeS Oia 6116LP-3 2048x8 (150ns) LPCMOS..... 1.95 vee ee TY, 
bossmesseaeee Be | LO! Pose eee 6264LP-12 8192x8 (120ns)_LPCMOS.....4.25 ff 6567..........14.95 
ARREST Ge eT ee ee tear ake 4 6264P-15 8192x8 (150ns) CMOS........349 ff g5eq 24.95 
pass 6 iebneads pein ike 6264LP-15 8192x8 (150ns) LPCMOS..... B75 GE Veeeste cee eaes 
Serer ere eon ee 6514 1024x4 (350ns) CMOS........3.49 9 6572.......... 895 
43256-15L 32,768 x8 (150ns) Low Power...11.95 6581 (12V) area 14.95 
Fs: EPROMS ———_—_—_—_—__——- 6582 (9V)...... 14.95 
boakavendiaay 22 E (ARIOO: wssaccucess TMS2516 2048 x8 (450ns) 25V..........695 ] g9¢9 14.95 
dt tancatsacns OO 0 TAPUST. .2cc0su ona TMS2532 4096 x8 (450ns) 25V..........695 eee ee V4, 
Lists eigtusteageie: GEROE PM LOG: be daea ean TMS2532A 4096x8 (450ns) 21V..........5.95 8501. ccs os sew 10:95 
Woes eee e.. 29 | 74F240............ TMS2564 8192x8 (450ns) 25V..........995 ] gcn9 7.95 
eee eee eee eee. 29 | 74F244.......0.... TMS2716 2048x8 (450ns) 3 Voltage. ....9.95 eae Sra as , 
ape aeaseaawere eas BO) W TAROSS: can cicawteon 1702A 256x8 (1us)................695 |} 8563.......... 15.95 
cee utuneenns. COOk VWAPALE: oi cuaie bess 2708 1024x8 (450ns)..............495 8564 9.95 
74F374. 2716 2048x8 (450ns) 25V.......... 3.75 | 9904...-..---- 
ane 2716-1 2048x8 (350ns) 25V.......... 425 9 8566.......... 24.95 
> 27C16 2048x8 (450ns) 25V (CMOS)...5.49 J p74 9.95 
ee 2732 4096 x8 (450ns) 25V..........3.95 veree ceeds 
004076 oe — 2732A-20 4096 x8 (200ns) 21V.......... 4.25 4 oe 14.95 
ee aan pee! ee 2732A-25 4096x8 (250ns) 21V..........395 [| 3799 9.95 
Dette eens 082............ —— 27C32 4096 x8 (450ns) 25V(CMOS)...595 9, 04-04... 10.95 
Tete Tae a eS teeleda aad BO 2764-20 8192 x8 (200ns) 21V..........425 251104 - 0.) > & 
Rete ees D4 ream euuaner vt 2764-25 8192x8 (250ns) 21V..........3.75 310654-05..... 9.95 
CD40103........... a8 2764A-25 8192x8 (250ns) 125V........3.95 5 
Pe fe os goes sc oe eee — 2764-45 8192x8 (450ns)21V..........295 318018-03..... 10.9 
re D40109........... . 27C64-15 8192x8 (150ns)21V(CMOS)...649 § 318019-03..... 10.95 
ee ee ms 27 128-20 16,384 x8 (200ns) 21V..........695 095 
ee ee ee ee ee ee 75 27128-25 16384x8 (250ns) PAV. 2533. ... 595 318020-04. wee 1 ° 
beeen eee eee ae ene: 27128A-25 16384 x8 (250ns) 12.5V........5.25 [| 325302-01..... 10.95 
beeen eee ees S22......--2--. : 27C 128-25 16,384 x8 (250ns) 21V (CMOS) ..6.95 5-01 14.95 
TR a ke a ee ee eee re a we ae ee ee a ee pa 27256-20 32,768 x 8 (200ns) 12: 5V. as ee mer 32557 = se © & . 
batten tees D4541..........-. . 27256-25 32,768 x 8 (250ns) 12.5V........ *89S100PLA*™ ... 15.95 
Feet eens ee woe 27C256-25 32,768x8 (250ns) 12.5V (CMOS). 708 1 5 
ek i Oe ar oe oe ae eee Cee ee et ae ae ee ee 39 27512-20 65,536 x 8 (200ns) 12.5V. ea hes 13.49 901 225-0 ee eee 1 1.9 
oe eoneeg ee 27512-25 65,536 x 8 (250ns) 12.5V.......11.95 ff 901226-01..... 11.95 
cD 4566 eee 48 68764 8192 paket 25V......... 13.95 901227-03..... 11.95 
beta ceaet. CD4584 39 | 2816A 2048x8 (350ns) 5V Read/Write..595 J 901229-05..... 11.95 
schiratins Arq ne suna ts CD4585............ 89 2817A 2048 x8 (350ns) 5V Read/Write .. 7.95 *No specs. available 
BS he co nctaciy'd ts MC14411P.........8.95 2865A 8192x8 (250ns) 5V Read/Write ..9.95 **Note: 82S100PLA = 
eee ee MC14490P......... 4.49 52B13 (21V) 2048 x8 (350ns) 5V Read Only.... 1.49 U17 (C-64) 
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PARTIAL LISTING *» OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! - CALL FOR QUANTITY DISCOUNTS 
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The MM5321 is a TV camera sync generator designed to 
supply the basic sync functions for either color or mono- 
chrome 525 line/60Hz interfaced and camera video recorder 
applications. COLOR BURST GATE & SYNC 


ALLOW STABLE COLOR OPERATION 


MM5321N............$911.95 
INTERSIL Also Available! 












Part No. Part No. 


74HCOO T4HC175. 2: cee Le ES 
74HCO2 V4HC224 sci acne 1.19 
74HCO4. 74HC240........... 992 
74HCO8 74HC244........... 99 
74HC10 T4HC245. 02 atk te 99 
74HC14 T4HC253 eo gas tne 59 
74HC30 T4HC259) oo shes 89 
74HC32 T4AC2]T3W vc Bnei .99 
74HC74 TAH CS 1B ia ot oe ses 99 
74HC75 T4HCB 74. oe eas) 99 
74HC76 T4HCS9S eae ta 129 
74HC85 T4HC6SS; «5.0608 1s 99 
74HC86............ 74HC943........... 8.95 
74HC123 74HC4040. »....... 99 
74HC125 74HC4049.......... 59 
74HC132 74HC4050......... 59 
74HC138 74HC4060......... 99 
74HC139 74HC+4511......... 1.29 
74HC154 74HC4514......... 1.79 

thd ete g 89 

74HC4543. . : 












74HCT1 39 ty 
(4HCT157 5, tee ae .69 
T4ACT UTA rhea st a .69 






74HCTO8B............ 29: | 74HCTA75 2c tae as .69 
74HCT10 29 } 74HCT240.........:. .99 
74HCT32............ 29 | 74HCT244........... .99 
T4HCT74............ 49 | 74HCT245........... 1.19 


T4ACTS/ Se caciar eae 
74HCT374. 











LM1458N. 












TLO74CN.......... . LM1488N.......... 
TLO84CN... 2.2.2... 99 | DS14C88N (CMOS) 1. ‘8 

AF100-1CN 8.95 | LM1489N.......... 
LMS307N........... 45 ne 4CEON (CMOS) 1. q : 

LMS309K. .......... 1.25 ASGNE ad Sar teSs 
LM311N........... 45 MCI C4BPe oxi wate 349 
EMBUTT ais.2oeseds 79 TL EMISGZEN Mc... Ae 1.95 
LM318N........... 99 | LM1872N.......... 1.95 
LM319N........... 1.29 | LM1896N-1......°. 1.49 
LMS323K........... 3.95 | ULN2003A......... 79 
LM324N. .......... 39) | MR22Q06. Os cies os 3.95 
LM338K........... 4:95 | XR2Z21 1.402. 260006 2.95 
LM339N. .......... 39 | XR2Z243......0.4.4.4.x 1.95 
LFS 47 Nici eede ee 1:79) 1 26LS29) 0: 0c ASS 3.95 
LM348N. .......... 169) 2GLSB Ab «ote cee 1.19 
LMS350T............ 2:95.11 26LS32) cater note 1.19 
LFB51N............ 39. | 26LSS333 6.25 256 es nes 1.49 
UPS5S3Ne os eee 49 | LM2901N.......... 39 
LF355N............ .79 | LM2907N.......... 1.29 
LFS56N............ 89 | LM2917N (8 pin).... 1.95 
LES5S7Niw gsc esa les 1.09 | MC3419CL......... 6.95 
LM358N........... 49 | MC3446N.......... 1.69 
LMS360N........... 2.19 | MC3450P.......... 1.95 
LMS361N........... 1.79 | MCS3470P.......... 1.95 
LMS380N-8. ........ 99 | MC3471P.......... 1.95 
LMS386N-3......... .8B9 pacers fare ant RR 4.79 
LM387N........... 99 SABO Res. iterators 1.69 
LM393N........... 39 | MC3487P.......... 1.69 
LM399H........... 2.95 | LMS900N.......... 49 
LFAIICN. ..0 cone ean 79 foeccon Reet e acess 1.19 
TL497ACN......... 1.49 | LMS909N.......... ‘99 
NE540H (C54 LMS9TAN. «occ. e 1.95 
NESSBV. ag | LMB916N. 22222 195 
XRL555 ‘59 NES5532...x ccc teh 69 
LM 556N ete eras: . 49 NE5534. 3 Seo 69 
NE558N....... 1, 'B9 7805K (LM340K-5) .. 1.29 
LM565N...... '99 7812K (LM340K-12) . 1.29 
LM567V...0 5 7815K (LM340K-15) . 1.29 
ote t eee -79 | 7805T (LM340T-5).. .49 

NE592N........... 89 2 
7812T (LM340T-12). .49 
LM741CN.......... 29 | 7815T (LM340T-15). .49 
LM747CN.......... 59 | 7905K oe 1.35 
MC1350P.......... 1.09 | 7905T (LM320T- 5).. .59 
MC1372P.......... TOS) F547 2. oat OS. 59 
MC1377P.......... 2.29 ear? bk, Seth eee 89 
Sedincica cata MC145106P........3.25 
MC145406P. 





40WW 
Soldertail Standard (Gold & tae & Header Plug Sockets Also jushins 
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Jameco Solderless 
Breadboard Sockets 





SSE a 
JE24 


JE23 

Part Dim. ' Contact Binding Price 

No. L"x W Points Posts 
JE20 62x % 200 0 $ 2.29 
JE21 3%x2% 400 0 $ 4.49 
JE22 6%x1% 630 0 8 6$ 5.95 
JE23 61x 2% 830 0 $ 7.49 
JE24 6%x3% 1,360 2 $14.95 
JE25 6%x4% 1,660 3 $22.95 
JE26 6% x 5% 2,390 4 $27.95 
JE27 7%x7% 3,220 4 $37.95 





Jameco General Purpose 


Prototype PC Boards 


Wire Wrap 
Component 
: Testing 

‘° Point-to- 
Point Wiring 
*e 31/62 
Connection 






JE417 (Pictured) 
JE415  (6%", No Pads, PC/XT), . 2. ees 
JE417 (6%", Plated w/Pads, PC/XT). . . « 

Extender Board 


JE421 (434" Extender, 31/62 Connector) . . 


$19.95 





30003 National Linear Data Book (82)..... . $19.95 
30005 Logic Data Book - Vol. I! (84). ...... $19.95 
30009 Intersil Data Book (87)........... $14.95 
21398 CMOS Cookbook (86)............ $14.95 
210830 Intel Memory Handbook (87). ...... $17.95 

Intel Microsystem Hndbk. Set (87)... . $24.95 


230843 


EG&G Rotron (3.125" square, 34 cfm) 





wg NEW! Switching 
Power Supply 


S+5V @5A, +12V@1A x 2 







pana + Regulated, 110VAC/220VAC 
Suitehable » 40 watt - Size: 8%"L x 3"W x 258"H + Weight: 





1.1 Ibs. - Data included 

PSCCOT. « ccccsesdavwsevns $14.95 
Jameco 

Computer 

Power . 225 
Protection ae 
JE1190 Power Base......... $29.95 
JE1191  6-Outlet Power Strip... . $11.95 
JE1192 300 Watt Back-Up. . . . $299.95 
JE1193 500 Watt Back-Up. . . . $399.95 


U.S. Funds Only 


Shipping: Add 5% plus $1.50 Insurance 


(May vary according to weight) 


California Residents: 
Add 6%, 612% or 7% 
Sales Tax 
FAX 415-592-2503 

1/88 









MasterCard 
























Franklin 12" Green Monochrome s< 
Apple Il, ll+, /le, llc Compatible 
- Composite video output - 18MHz 
- Resolution: 800 lines at center 


12" Amber Monochrome — 
TTL Input, High Resolution (PC/XT/AT) 



















$109.95 


14" RGB Color — CGA Compatible Amber/Green/Color Switchable, 
640 x 200 Resolution (PC/XT/AT) 


SMON 























14" Ultrascan Color — CGA/EGA/PGC/VGA Compatible, 800 x 560 (max.) 
Resolution (PC/XT/AT) 








































JE1050 Mono Graphics Card...... $ 59.95 
® JE1052 Color Graphics Card...... $ 49.95 
JE1055 t JE1055 EGACard............. $149.95 

















































Jameco’s IBM™ AT Compatible 
Mini-286 6/8/10/12 MHz Kit! 











Part No. Description Price 
JE1043 7.2M/360K Floppy Contro!..$ 49.95 
JE1015 XT/AT Style Keyboard... .. $ 59.95 
41256-120 512K RAM(18Chips)...$ 71.10 
JE1012 Baby AT Flip-Top Case. .... $ 69.95 
JE1032 200W Power Supply. ..... $ 89.95 






JE1022 5%" High Density Disk Drive . $109.95 
JE1003 Baby AT Motherboard 






















(Zero-K RAM-incl. Award BIOS ROM) . . $399.95 

Tesis4 330095 Reg. List $850.80 

Je1058 81 49.95 SAVE $50.85! 

JE 008 IBM” AT Compatible Kit......... $799.95 
Jameco’s 4.77/8MHz Turbo 


IBM PC/XT Compatible Kit 

































4164-150 128K RAM(18Chips)..$ 22.50 
41256-150 512K RAM(18Chips)..$ 58.50 
JE1010 Flip-Top Case....... $ 34.95 
JE1015 XT/AT Style Keyboard. .$ 59.95 
JE1030 150 Watt Power Supply $ 69.95 
JE1020 5%" DSDD Disk Drive..$ 89.95 
AMBER 12" Amber Monitor .. . $109.95 
JE1001 4.77/8MHz Turbo Motherboard 
(Zero-K RAM — Includes Award 
BIOS ROM)........ $104.95 
Multi 1/O with Controller 









JE1071 
; and Graphics....... $119.95 


Regular List $670.65 
SAVE $70.70! 


JE1005 (IBM™ PC/XT Turbo Compatible Kit) .. $599.95 
Jameco’s IBM PC/XT/AT 
Compatible Motherboards 


* Award BIOS ROM included 


JE1000 4.77MHz (PC/XT)..... $ 89.95 
JE1001 4.77/8MHz (PC/xT). .. . $104.95 
JE1003 6/8/10/12MHz (AT). . . . $399.95 


Additional Add-Ons Available! 
$20 Minimum Order 


IBM is a registered trademark of International Business Machines 
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1355 SHOREWAY RD., BELMONT, CA 94002 - FOR ORDERS ONLY 415-592-8097 > ALL OTHER INQUIRIES 415-592-8121 















CPS128 
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Seagate 20, 










30 & 40MB 
Half Height 

Hard Disk 

» Drives 

ST225K (Pictured) 
ST225 20MB Drive ee (PC/XT/AT) .. . $269.95 
ST225K 20MB w/Controller (PC/XT) .. . $319.95 
ST238 30MB Drive only (PC/XT/AT) ... $299.95 
ST238K 30MB w/Cont. (PC/XT/AT) ... . $339.95 
ST251 40MB Drive only (PC/XT/AT) .. . $469.95 
ST251XT 40MB w/Cont. Card (PC/XT) ... $549.95 


ST251AT 40MB w/Cont. Card (AT)... .. $589.95 


Jameco PC/XT 
& AT Compatible 
Disk Drives 

JE1022 (Pictured) 


.$ 89.95 





JE1020 36x 50K Black Bez. (PC/XT/AT). . 
JE1021 360k Beige Bz. (Pc/xT/AT)... $ 89.95 
JE1022 1.2MB Beige Bz. (AT)........ $109.95 


QW’ DATATRONICS 
2400/1 200/ 300 Modems 


* Hayes command compat- 
ible + Bell 103/212A com- 
patible » Auto-dial/auto- 

B answer - FCC approved: 1- 
8 year warranty - The 1200H 
& 2400S include MaxiMite 
Communication Software 
* The 1200C & 2400E do not 
include software 


1200/300 Baud Internal Modem. . . 








1200H .$ 79.95 
2400S 2400/1200/300 Internal Modem... . $174.95 
1200C 1200/300 Baud External Modem. ... $119.95 
2400E 2400/1200/300 External Modem... . $219.95 


Jameco Extended 80-Column 
Card for Apple Ile 


* 80 Col./64K RAM + Doubles 
amount of data your Apple /le 
can display as well as its mem- 
ory capacity «Ideal for word 
processing - Complete with 
instructions 


JE864 $49.95 


ADD1 2 oe Drive Il, li+, fle) $99. 95 


Additional Apple Compatible 
Products Available 


ZUCKERP CARID 
; - TANDY 1000 
pansion memory 
Half Card 
Expand the memory of your 
Tandy 1000 (128K Version) to 


as much as 640K. Also includes 
DMA controller chip. 


TE512 Includes 512K RAM........... $119.95 
TANC Plug-in Clock option chip (only)... . $39.95 


20Meg Hard Disk for Tandy 1000/SX 








T20MB 20MB Hard Disk Drive Board 
for Tandy 1000......... $494.95 
SX20MB = 20MB Hard Disk Drive Board 


for Tandy 1000SX....... 


> 


$499.95 


Accessories 
for Commodore 
ViIC-20, Ce 64 & C-128 


JE232CM (Pictured) 


(RS232 Inter. VIC-20, C-64 
and C-128 in 64 mode) .. . . $39.95 


(C-64 Power Supply). .... $39.95 
(C-128 Power Supply). . . . $59.95 


Data Sheets — 50¢ each 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 1988 CATALOG 


Telex: 176043 


©1988 Jameco Electronics 


JE232CM 
CPS10 


















ZSTEM VT240 Smart Terminal Emulator 
and Communications Program 
for the IBM XT, AT, PS/2 and compatibles 


eEmulate a V1240/241 at 2-4 
times the speed. 


¢ Complete VT240 ANSI emulation 
VT2 40 including true double-high/double- 
wide characters, true smooth scroll- 
ing, national/multinational support, 
and downloadable fonts. 
eAt least 128 columns displayable 
in 132-column mode on the CGA, 
EGA, VGA, and Hercules adapters. 
plus your PC id 
. eFull Tektronix 4010/4014 and 
or compatible ReGIS graphics support with dyna- 
mically maintained full image dis- 
play in the correct aspect radio. 
eKERMIT and XMODEM transfers. 
Also available VT220, VT100, 4014 emulators 


and the PowerStation™ VT200 style keyboard. 


KEA SYSTEMS LTD. 
Suite 412, 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9 
Telephone (604) 732-7411 Telex: 04-352848 VCR Fax: (604) 732-0715 


Order desk: 800-663-8702 Toll Free 
30 day money back guarantee. AMEX/MC/VISA 

















Circle 136 on Reader Service Card 


Communications scald 


e For IBM PC/XTIATIPS/2 
e Dual channel RS-422/RS-485 | 
e Selectable/shareable interrupts 
e Differential drivers to 4000 ft. 
e /mmediate delivery 


1-800-553-1170 
|e gf 


INCORPORATED 


Leaders in Communication Technology 
478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 


BULLETIN BOARD 
INFORMATION HOST SYSTEM 


A Revolutionary E-Mail/BBS Informa- 
tion Host System now makes the setup 
of a turnkey On-Line Information & Con- 
ferencing Utility incredibly easy. 

This amazing system can be operated 
unattended, 24 hours a day, and can 
simultaneously support up to 16 
modems on 16 dial-up telephone lines 
under TL more than MS or PC DOS. 


ONE 


tw m, 656-3741 


The $595 Solution to 8051 
Product Development 
The PDKS51 is a powerful and economical 
choice for the development of 8051-based 


systems. The PDK51 is used with an IBM-PC or 
equivalent and includes: 


e SIBEC-II 8052 Basic Microcontroller 
e SXA51 Cross Assembler 

e ROM-Based Monitor/Debugger 

e PROM Programmer 

e Power Supplies 

e Documentation, Tutorial and More 


Call Now! (603) 469-3232 
€ m) Binary Technology, Inc. 
y | 


Main St., P.O. Box 67, Meriden, NH 03770 


IEEE-488 


MXI-100 


@ GPIB controller board for IBM 
PC/XT/AT 
@ Control up to 14 Devices 
e@ User friendly Software Commands 
@ DMA Transfer to 200k byte/sec. 
$345.00 including software 


em | 7 gf So 


INCORPORATED 


478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 
1-800-553-1170 


- Circle 222 on Reader Service Card 


lic. PROMPT aera ] 


SAME DAY SHIPPING (USUALLY) 
QUANTITY ONE PRICES SHOWN for NOV. 22, 1987 


OUTSIDE OKLAHOMA: NO SALES TAX 


DYNAMIC RAM 
IMbit 1048kxi1 100ns $29.50 
1Mbit 256Kx4 120 ns 34.00 
51258 x* 256Kx1 100ns 6.95 
4464 64Kx4 150 ns 
41256 256Kx1 
41256 256Kx1 
41256 256Kx1 
41256 256Kx1 
41264 + 64kx4 

EPR 


27C1000 128Kx8 150 ns 
270512 = 64kx8 200 ns 
27256 32Kx8 250ns 
27128 16Kx8 250 ns 

STATIC RAM 
43256L-12 32kx8 120ns 
5565PL-15 8kx8 150ns 


OPEN 6‘/2 DAYS, 7:30 am-10 pm: SHIP VIA FED-EX ON SAT. 


80287-8 80387-i6 


IBM PC’XT, Compaq Portable & Plus; hp Vectra 
$160.00 $245.00 $510.00 


640K MOTHERBD UPGRADE: Zenith 150, 


8087-2 


SAT DELIVERY | MasterCard/VISA or UPS CASH COD 
INCLUDED ON Factory New, Prime Parts Poo 
FED-EX ORDERS | 14iCROPROCESSORS UNLIMITED, INC. 


SUNDAYS & HOLIDAYS: SHIPMENT OR DELIVERY, VIA U.S. EXPRESS MAIL 


EE receivep sy: 
hee wih BEGGS OK 7441 (918) 267-4961 


Fr: P-1_ $10.50/2 tb No minimum order. Please note that prices are subject to 
change. Shipping & insurance extra, & up to $1 for packing materials. Orders received by 
9 PM CST can usually be delivered the next morning, via Federal Express Standard 
Air @ $4.00, or guaranteed next day Priority One @ $10.50! 


Je; t : on Reader Service Card 


18) a Oe e Sturdy Blank 
5':" DISKETTES pebrdbepstias 
e With ID Label 
DSDD bd e With Write Protect Tabs 
33¢ © With Envelopes 
each ¢ In Factory Sealed Poly 
 Litetime Warranty Packs 

DSHD © Error Free 
89¢ SOLDINLOTS 
each OF 100 


3%” DISKETTES (UNBRANDED) 


SALE 99C¢ each oe Orso 


S & H: $4.00, FIRST 100 OR FEWER DISKS; 
$3.00, EACH SUCCEEDING 100 OR FEWER DISKETTES. 


MINIMUM ORDER: $25.00. S&H: Continental USA. Foreign 
Orders, APO/FPO, please call. MI residents add 4% tax. C.O.D. 
add $4.00; payment with cash, certified check or money order. 
Prices subject to change. Hours: 8:30 AM—7:00 PM ET. 


Call for FREE CATALOG 
FOREIGN INQUIRIES INVITED 


Precision Data Products™ 
P.O. Box 8367, Grand Rapids, MI 49518 


pd (616) 452-3457 » FAX: (616) 452-4914 gp 


Michigan 1-800-632-2468 = 
Outside Michigan 1-800-258-0028 Ss) x 


MODULAR 
DATA ACQUISITION 


FOR IBM & Compatibles 
Flexible and Inexpensive 
Money Back Guarantee 
Free Technical Support 
Fast Delivery 
1-800-553-1170 


C2 | Ne Ss 


INCORPORATED 


Leaders in Communication Technology 


478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 


Set up a complete 
graphics workstation 
on your PC 
for mailer $100! 


PC-PLOT-III graphics terminal emulator software 
package enables IBM PC’s and compatibles to 
appear to a mainframe as DEC VT-100/200, VT-52, 
Retrographics V1-640 or Tektronix 4010/4014 and 
4027 terminals. The program also provides valuable 
communication commands and more. 


An enhanced version, PC-PLOT-IV, further allows 
complete Tektronix 4105 terminal emulation. 


For more information call 614/882-4786 


AXE! MicroPlot 











AST Premium 286™ $55./mo.* | 
Model 140 with 44Mb Dr, 1Mb RAM, S&P Ports, 
Clk/Cal, Aa Se eet 3-G Plus Card with EGA, 
CGA, HGC, MS-DOS 3.2, GW-Basic 

This ad produced on an AST Premium Publisher. 
* 1 to 5 year leases available to qualified businesses. 


# FORTRON 


80386-16 MHz Server w/2 
Mb-16 Mb RAM, @ 0 wait, 1 
para, 2 ser. ports on Mb, 8 
AT & 4 XT slots, 230W, 
maxiswitch enhanced key- 
bd, up to 6HH dr, 80287 
socket, WD-WA2 ctrl, 1.2Mb 
floppy drive. $2,578 


_INDTECH 


© TATUNG’ 


TCS-7000B /10MHz "AT", 640K, S&P, 1.2Mb fipy, 
K.B., 210W, DOS 3.2 & GW-Basic. $1,295 








NEC Pro.Graphics Pkg multisync, PGA Card $988 


a 
SAMSUNG 


Samsung EGATilt ’n’ Swivel, 14" Monitor...... $359 
Samsung 14" Tilt ’n’ Swivel Color Hi-Res ....... $249 


Samsung 12" TTL Tilt 'n’ Swivel Amber ......... $ 79 
© TATUNG’ 
CM-1365 RGB 13" 5-Color Text Switch........... $319 


CM-1495 OmniScan 14" tilt ’n’ swivel for PGA, 
Bree PGC, GGA, ClO iseniisiadassececcdeiesanybinniens $649 
MM-1422 Dual Freq, T ’n’ S 14" Grn/Amb....... $119 


=== IBM 3151 ASCHII terminal.... $429 
= 3 year on-site warranty! 


WYSE 50..0ooccecccssssssssseeeeeie $379 
WYSE = WYSE 60........----ees cee $419 






PaAS MONHOr Base .....c6csc..-ccccecssscsscesecnesssess $ 75 
Data Display for overhead projectors.............. $875 
* FREE Carrying Case! - While inventory Lasts* 
Power Savers 400-1000W Models...FROM.... $495 





















4-User Network Special 


WNOVELL 

Server/Work Station: 

INDTECH 6/8 MHz AT-Fileserver - 12 slots, 
238W Power Supa: Serial & Parallel Ports, 
Monitor, 1.2 Mb Floppy, 1 Mb RAM, 72 Mb 
Hard Drive, 6O0Mb Tape. . 

CACO U400 U.P.S. 

NOVELL ELS NetWare 286 Level | (4-users) 
Network set-up is Menu Driven! 

4 ArcNet Cards, Cables & 1 Passive Hub 

3 FastData SUPERturbo XT’s -Ea._ Incl: 
640K, 4.77/10MHz, 8088-1 CPU, AT-Style 
Key- board, & Amber Tilt ’n’ Swivel Monitor. 
FCC Approved. 

** A COMPLETE NETWORK ** 

RETAIL....... $9,258 NOW ONLY $5,995 









The ALL "NEW" 
FastData™ Mini-AT 


Mini-AT - 80286-10 runs 11.5 Norton SI, 512K- , 
1Mb RAM, Award Bios, only 16" wide, 8 slots, 
room for 3 half-ht drives. Speed, drive, power 
LED’s, key, reset & turbo switch on front 
panel. AT-Style Keyboard, 200W 110/220V 
P/S, FCC app., 1 year warranty..... $ 795.00 


SUPERturbo XT - AT-Style Case & Key- 
board, 10 MHz 8088-1, 120nSEC RAM 640K, 
ss{0)',¥a nd ko nS 010] , Ql md (6) 0) ©)’ AEN ws 1 © 0) 0) 40)" 210 F 
1 year parts & labor warranty......... $ 495.00 


MGP - Mono, Graphics, Printer Bd... $48.00 
CGP - Color, Graphics, Printer Bd.... $59.00 
EGA - w/CGA, MDA, HGC Board.... $ 135.00 
MONHOFS os co. soca. See Samsung 
WD-WA2 - H. D./Floppy controller.... $ 149.00 
Fujitsu 360K Grey Floppy............... 

Fujitsu 1.2 Mb Grey Floppy............. 

20 Mb Seagate and Controller ...... : 
IOC - Floppy, S, P, Game, Clk Ctrl... $75.00 
MUL - 0-384K, S, P, Game, Clock... $79.00 
MUL-AT - 0-3Mb, S, P..........0.00.0.. $ 125.00 
MaxiSwitch Enhanced Keyboard... $79.00 

Call for FREE brochure on FastData™ 





Data Base Management 


Ashton-Tate dBase Il.................. ce essssessenereeees $288 
Ashton-Tate dBase Ill Plus............c cece $378 
Kniowledga@man | 2.08 s-.--.-..<p.00.siessvenssesetsonsenens $285 
PFS: Professional File .................cccccceesseeeees $111 
R:Base 5000 System V...............cccesscccreseeseees $415 
Communications 

Carbon oo Plus (Meridian).............:cee $118 
Crosstalk XVI (Microstuf) ................::sceeeeseeeeees $ 88 
MiIcKOSOlt ACCOSS. sic. 8 i iiinicicctorcntsreennecnns $137 

Word Processors 
NewWord (Wordstar 4.0 clone)..............0 $178 
WOT Sal A eB in neediness $334 
MultiMate deadhoebrgs 2 | RRR Re Remmi errs cre $248 
PFS: Professional Write.................:ccceeseeeeees $ 88 
Word Perfect Executive oob ites es sisctnccosseqisiccraess $102 
Integrated / Spreadsheets 
Enable 2.0 rae (3) C) Ebeneneie eet cer neren $375 
Framework ll (Ashton- ate). optewhcatiagieds tesesass $375 
URS ca cnsavonecte acces cae eseetinedoangsesetace $298 
NATED 9.011 sxc wcececass sens yacdhnssasvancnscacritesvosines $138 
PES FS Gee iis ckindc cece Sircisaatisiedns $ 78 
SVIMDNOMY: (LOGS) ois sctersodargrticotenaicinitiesne $438 
Desktop Publishing 
PES: First PUN sissies toms itrioncans $ 54 
MTC VOR Frese ore rchcssisicetiantearesesenes $465 
Graphics & Mice 
ISIN GUIS Foe i rsecipensrecceninniainwidines $188 
IMS! OptiMouse Serial............. ccc eceeeseteeneeees $ 88 
IMSI Genius Mouse Serial............0....:eceeeeeees $ 59 
MiIcrOSOR: BSS NIDUGO? ics ccscsestivericacseesiascnssenees $ 98 
Microsoft Serial MOUSE ................::ceeeessseeeeeees $ 99 
SummaMouse-OptiCal «...5........cccssccessercsssssseneess $ 78 
Project Management 

Harvard Total Project Managet................... $284 


* Compatibility with PC/XT/AT Clones not guaranteed. 





“THE PC 
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H.P. LaserJet Series Il 
8 Pgs/min, 6 internal fonts, 

512K RAM HP, LaserJet Plus | 
compatible................ $ 1,799! 


Brother HL-8 1 Mb, 20 fonts............. 


.. CALL 
NEC Model 890 PS............. eee CALL 
QUME Script 10 - PostScript..................... $ 4,395 


XEROX 4045 Model 50 - 512K-1.5Mb, S&P I/F, 10 
Pgs/Min., and 90 days on-site service......... $3,495 
AST TurboLaser/EL 512K-3Mb, Ricoh Engine, 
Upgradeable to PostScript... $1,678 
AST TurboLaser/PS ricoh, postscript, AppleMac/PC 
\/F, 2Mb, 35 fonts, 300dpi, Fast Graphics!. $ 








M-1709 ..........ccccceceeeeeeee $429 /M-1509.......... $339 
HR-40.............cccec ee eee eee $569 /HR-60............ $699 
DOO STEO Go 
metrument CALL 
1080 Model 2............... $179 1091 Model 2..$199 
1092 i ......... cece $329 1592................ $449 
DOS oicocscincsevcsxevcowatesdccs $499 3131 .......000.0. $299 





#7 DRIAL 
ID 130 133Mb, 20mSEC w/ Installation Hardware/ 
Software (Maxtor XT-1140 Compatible........ $ 2,169 


ID75 TAM, QOMSEC <5 o.ccsicccsecssssesisssasencentesed $995 
1ID100 103Mb 20mSEC W/AT RLL Ctrl......... $1,179 
ID230 233Mb 20mSEC w/software, RLL Ctrl $2,549 


V150 4383Mb 30MSEC................ cece eeereeeees $699 
Everex 60i 60 Mb Internal Tape.................... $799 
MICROPOLIS' 

Micropolis 85Mb 28mSEC ................ $ 888 
Mitsubishi MF501....... $ 95 /MF5041.2Mb$125 
Mitsubishi 3.5" 1.4 Mb Floppy................... $ 139 
Mitsubishi 3.5° 720K oc.ccssicessscssosesssarseessnnses $115 


Seagate 20 Mb PC Subsystem ....... $ 288 
Seagate 30 Mb PC Subsystem, ST-238&Ctrl..$ 388 
Teac FD-55-BV 48tpi ..$ 95 /FD55GV 1.2 ..$125 
Fujitsu 360K fipydr....$ 79 /1.2Mb . $125 








AAINCHOR 
1200 External............... $119 / 1200 Internal.$ 79 
2400 External............... $149 / 2400 Internal.$129 


CTS 2424 ADH ASYNCH/SYNCH (Hayes)....$ 229 
CTS 2424 AMH Class 4 MNP Error Correct....$289 


BACHE T OCIA ss siccsivsvccdcvscvceebsyenvesrsscnersseesdepans’essoace CALL 
Prometheus ProModems. ....................... CALL 
U.S. Robotics Personal Modems.............. CALL 
6-PAK Plus..............000.....00 $119 
RAMPAGE-286-512K............... $ 400 

RAMPAGE XT-256K ................ $ 256 

RESEARCH INC. Hot Shot 286-10XT Accel. Bd..$ 369 
ADVANTAGE-AT-512K............ $275 

Intel Above Board/286-512K 4020.............. $339 
Microsoft Mach 10 / Window / Mouse........... $324 





800-528-3138 Orders Only 602-991-7870 Customer Service 


S-100 Div./696 Corp. e 14151 N. 76th St. e Scottsdale, AZ 85260 e TELEX 9103806778 SNSCORP 


s in the following way: P.O.’s & AMEX + .95; C.0.D.’s + .99. Shipping first 6 Ibs. min. $6.00. 
cking fee or full credit towards a future purchase. All prices subject to change without notice 


Advertised prices are cash, prepaid, VISA or M/C Only! Customers qualifying for terms calculate addi charge 
*Free FedX only applies to orders from 1-9 Ibs & over $50. Sales tax AZ res. only. All returns subject to a resto 





FAX 602-483-0920 





ForthCard 


ON THE STD-BUS 


% re 44448) * 


The ForthCard provides the ability to develop Forth code us- 
ing a single board, including on-card E/EEPROM programming. 
Operating as a stand alone computer or as an STD bus CPU, 
this card is perfect for crojects that require a simple dedicated 
SBC, while allowing for memory and I/O expansion. Forth pro- 
grams can be entered directly via CRT or downloaded from your 
PC's serial port, blown into optional non-volatile RAM or EEPROM, 
and auto-executed on power-up. 

The evaluation unit is available for as little as $299. OEM Ver- 
sions of the card may be purchased for $479 each. (Qty. 10) 

The ForthBox is ac complete STD bus oriented system including 
the ForthCard, Disk Controller, Disk Drive(s), STD card cage. 
Cabinet and Power Supply 

CALL TODAY FOR COMPLETE INFORMATION 


Hiivech Equipment Corporation 


9560 Black Mountain Road, San Diego, CA 92126 


619-566-1892 ses | dal 





formatting disks? 


Preformatted disks 
save you time and money! 


Memorex - Nashua - 3M 
5'/4" (from 48¢) « 5'/4" HD = 31/2" + 3'/o" HC 
Call toll-free TODAY! 


1-800-321-4668 


In Colorado (303) 234-0871. 
Open 8:00 to 5:30 Mountain Time, 
Monday—Friday. 


ALF Products, 1315F Nelson S 
Denver, CO 80215 


— Name —— 


5%" DSIDD Min. 100 Color 51/4” DS/DD Min. 50 51/4” IBM-AT HD Min. 50 
39¢ Min. 50 

2 for 1 Replacement Guarantee if found initially defective within six months 

With sleeves, tabs, labels For TYVEC sleeves, add 2¢ 


99° "1° *42 


31" a = 31" DS/DD Box of 10 
Min Min. 25 5¥%" DSDD 
Subject to ‘vais Subject to availability Min. 10 boxes 


SEIS $4Q20 *:., 
5 — 19 — Sn 


Box of 10 
coor sve" spp 90 2 018 
Min. 5 boxes EACH Mini Cartridge 
Free Plastic Case 3M/DE! Compatible 


Immediate shipping — Guaranteed satisfaction 100% Lifetime Warranty 
Call for greater discounts on larger orders MC/VISA accepted 


Shipping: $3.50 per min. order/$1.50 each adatl. lot 


1-800-537-1600 OPERATOR NO. 227 
MICRO ELECTRONIC PRODUCTS 


CLIP $44.00* 
THE BACKUP PROGRAM 


The PROBLEM The SOLUTION 


Your free backup utility CLIP keeps a log of its 

is slow, difficult to use, backups, so you can 

and can only restore files afford to be selective. 

to ready-made directories. It maintains a menu of 
your customized commands, 

It does not record its so you do not have to stop 

progress—so you backup and think. It is fast, 

everything to be safe. and it compresses data. 


Or nothing because it’s Result—fewer disks, less 
such a bore. time, less effort, 
no worry, greater security. 


¢ Unique high-speed data compression e Several ways 
to select backup files e Save to any media or to a 
network ¢ Menu or command-line driven ¢ Instant menu 
editing + help « PS/2, PC, XT, AT or Compatibles e 
Keele Codes have five years specialist experience 
in backup. Purchasers of 1000+ CLIP units in- 
clude major internationals Philips and British 
Telecom. 

CLIP avoids the dangers and ties of direct 
hardware addressing. It saves you time in ways 
which do not risk your data. Safety fast. 

* Registered airmail c.w.o or Mastercard 
U.K. L30 inc vat, 1st class mail. 
Distributor/Trade enquiries invited 


KEELE CODES LTD 
University of Keele, Newcastle, Staffordshire ST5 5BG, U.K. 
Tel: 011-44782-629221 (FAX -613847) Telex:. 36113 UNKLIB G 


IMBIT toons 
51 258 100ns 
41464 isons 
41256 io0ns 
41 256 120ns 
© 41256 isons 
41264 150ns 
e 4164 150ns 


* For high-speed, Zip, Picc, Simm 
= PROCESSORS 
80387-16 16mHz $475.00 
80287-10 10mHz $295.00 
80287-8 8mHz $245.00 
80287-6 6mHz $165.00 
8087-1 10mHz $195.00 
8087-2 8mHz $147.00 
8087 5mHz $104.00 
V-30 8mHz $ 12.75 
V-20 10mHz $ 21.00 
V-20 8mHz §$ 12.75 


15358 — pens = of Industry,CA 91746 Tel:818-369-2688 
RDER TOLL FREE (Mon-Fri 8-5 PS 


(800) 8 892. 8889 - (800) 882- 8181 


outside inside california 
CALL FOR CURRENT PRICES & VOLUME DISCOUNTS. 
Price Shown for cash. MasterCard/Visa add 3%. Prices are subject to change. 
Minimum order $10.00. Shipping & Handling: UPS Ground $5.00, Air $7.00 (1 Ib.) 
ALL MERCHANDISE IS 100% GUARANTEED WITH PROMPT DELIVERY. 


5 on Reader Service 


The ideal Keyboard Cover! 
Protect your computer and eliminate down- 
time caused by liquid spills, contaminants, 
environmental hazards, etc. with VIZIFLEX 
SEELS - the only keyboard cover that: 
«Remains securely in-place during the 
Operation of the keyboard and will not 
interfere with computer performance in 
any way. 

¢ Is designed to “form-fit” to the exact con- 
tours of the keyboard to provide superior 
tactile sensitivity & feel for individual keys. 

¢ Consists of Uitrafiex™ material, a trans- 
parent, flexible “film” which allows all 
‘markings” to be clearly visible. 

VIZIFLEX SEELS are the only keyboard covers 

for your computer! 


ATT riers Islelelisl Tinicl.) 
PT ibe Latavertest, nackensack, 0760" | con 487-6000 |] 
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EPROM PROGRAMMER 
$349 


NS PROSE A A IBER 


THE EP-1’s A GREAT VALUE & HERE’S WHY: 

e READS, PROGRAMS, COPIES OVER 300 EPROMS AND EEPROMS FROM 
29 MANUFACTURERS INCLUDING 2716-27513, 2804-28256, 27011 

e READS & WRITES INTEL, MOTOROLA, STRAIGHT HEX AND BINARY 

© OPTIONAL HEADS PROGRAM INTEL 874X, 8751, 87C51, 8752, 8755 

e MENU-DRIVEN CHIP SELECTION BY MFG & PIN; NO MODULES 

¢ FAST, SLOW, QUICK PULSE PROGRAMMING ALGORITHMS 

¢ SPLITS FILES BY BASE ADDRESS AND ODD/EVEN (16 & 32 BIT) 

¢ ALL INTELLIGENCE IN UNIT; 280 MICROPROCESSOR BASED 

e 5, 125, 21, 25 VOLT PROGRAMMING FOR CMOS AND -A SUFFIX PARTS 

e FREE PC-DOS SOFTWARE e RS232 TO ANY COMPUTER 

¢ GOLD TEXTOOL ZIF SOCKET ¢ 8 BAUD RATES TO 38400 

© SAME DAY SHIPMENT e GENERATES, CHECKS CHECKSUMS 

e ONE YEAR WARRANTY e TWO FREE FIRMWARE UPDATES 

¢ MONEY-BACK GUARANTEE ¢ UV ERASERS FROM $3495 

CALL TODAY FOR MORE INFORMATION 


MLaeLT Laas 
BP icrdsystens 


800/225-2102 713/461-9430 TELEX 1561477 
10681 HADDINGTON #190 HOUSTON, TX 77043 


DATA: 


® Multi-user Database! 

@ Powerful! 

® Multiple Operating 
System Compatibility! 

@ Attractive Dealer 
Pricing! 

® Full Dealer Support! 


Dataflex is a trademark of Data Access 


Dealer Inquiries Invited 


CORNATE 


24000 Telegraph Road 
Southfield, Michigan 48034 USA 
(313) 352-2345 


Share Your Printers! 


This Buffered Automatic Print- 
Controller has 4 Parallel Inputs, 
and 2 Parallel Outputs! PC and 
Laser Compatible! Simultaneous 
Data Path, Multiple Copies and 
Numeric Display! 64K Buffer is 
Expandable to 256K! Automatic 
or Manual Operation! The Best 
4 to 2 Printer-Sharing Choice!!! 


64K Model Only $279! 


IlaxTech Computer Products 
Sm Call (918) 437-2600 GD 


Call for Best Price Cables + Switches! 
No Minimum. COD's and NAPO's accepted, 
Shipping + Handling added. 3% surcharge 
on MG/Visa. POB 690958 Tulsa, OK 74169 











An A-BUS system with two Motherboards 


A-BUS adapter (IBM) in foreground 


About the A-BUS: 


@ All the A-BUS cards are very easy to use with any language that can 
read or write to a Port or Memory. In BASIC, use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

@ They are all compatible with each other. You can mix and match up to 25 
cards to fit your application. Card addresses are easily set with jumpers. 
@ A-BUS cards are shipped with power supplies (except PD-123) and 
detailed manuals (including schematics and programming examples). 


Relay Card RE-140: $129 
Includes eight industrial relays, (3 amp contacts. SPST) individually 
controlled and latched. 8 LED’s show status. Easy to use (OUT or POKE in 
BASIC). Card address is jumper selectable. 


Reed Relay Card RE-156: $99 
Same features as above, but uses 8 Reed Relays to switch low level signals 
(20mA max). Use as a channel selector, solid state relay driver, etc. 


Analog Input Card AD-142: $129 
Eight analog inputs. 0 to +5V range can be expanded to 100V by adding a 
resistor. 8 bit resolution (20mV). Conversion time 120us. Perfect to 
measure voltage, temperature, light levels, pressure, etc. Very easy to use. 


12 Bit A/D Converter = AN-146: $139 ~ : 


This analog to digital converter is accurate to .025%. Input range is —4V to 
+4V. Resolution: 1 millivolt. The on board amplifier boosts signals up to 50 
times to read microvolts. Conversion time is 130ms. Ideal for thermocouple, 
strain gauge, etc. 1 channel. (Expand to 8 channels using the RE-156 card). 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated, so it’s safe and easy to connect any 
“on/off” devices, such as switches, thermostats, alarm loops, etc. to your 
computer. To read the eight inputs, simply use BASIC INP (or PEEK). 


24 Line TTL I/O DG-148: $65 
Connect 24 input or output signals (switches or any TTL device) to your 
computer. The card can be set for: input, latched output, strobed output, 
strobed input, and/or bidirectional strobed 1/0. Uses the 8255A chip. 


Clock with Alarm CL-144: $89 
Powerful clock/calendar with: battery backup for Time, Date and Alarm 
setting (time and date); built in alarm relay, led and buzzer; timing to 1/100 
second. Easy to use decimal format. Lithium battery included. 


Touch Tone® Decoder _ PH-145:$79 
Each tone is converted into a number which is stored on the board. Simply 
read the number with INP or POKE. Use for remote control projects, etc. 


A-BUS Prototyping Card = PR-152:$15 = 


3% by 4% in. with power and ground bus. Fits up to 10 I.C.s 


Add $3.00 per order for shipping. 
Visa, MC, checks, M.O. welcome. 
CT & NY residents add sales tax. 
C.0.D. add $3.00 extra. 

Canada: shipping is $5 


Overseas add 10% 
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The Amazing 








RE-140 








aSigma Ingustries Company 242-B West Avenue, Darien, CT 06820 





-BUS 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha’s modular A-BUS offers a proven method to build your 
“custom” system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 

A-BUS control can be entirely done in simple BASIC or Pascal, 
and no knowledge of electronics is required! 

An A-BUS system consists of the A-BUS adapter plugged into 
your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 

The A-BUS is backed by Alpha’s continuing support (our 11th 
year, 50000 customers in over 60 countries). 

The complete set of A-BUS User’s Manuals is available for $10. 






Smart Stepper Controller sc-149: $299 
World’s finest stepper controller. On board microprocessor controls 4 
motors simultaneously. Incredibly, it accepts plain English commands like 
“Move arm 10.2 inches left”. Many complex sequences can be defined as 
“macros” and stored in the on board memory. For each axis. you can control: 
coordinate (relative or absolute). ramping, speed, step type (half. full, wave). 
scale factor, units, holding power, etc. Many inputs: 8 limit & “wait until” 
switches, panic button, etc. On the fly reporting of position. speed, etc. On 
board drivers (350mA) for small steppers (MO-103). Send for SC-149 flyer. 
Remote Control Keypad Option RC-121: $49 
To control the 4 motors directly, and “teach” sequences of motions. 
Power Driver Board Option PD-123: $89 
Boost controller drive to 5 amps per phase. For two motors (eight drivers). 
Breakout Board Option BB-122: $19 
For easy connection of 2 motors. 3 ft. cable ends with screw terminal board. 


Stepper Motor Driver ST-143: $79 
Stepper motors are the ultimate in motion control. The special package 
(below) includes everything you need to get familiar with them. Each card 
drives two stepper motors (12V, bidirectional. 4 phase. 350mA per phase). 
Special Package: 2 motors (M0-103) + ST-143: PA-181: $99 


StepperMotors Mo0-103:$15o0r4 for$39 
Pancake type, 2%” dia, 4” shaft, 7.5°/step, 4 phase bidirectional, 300 
step/sec, 12V, 36 ohm, bipolar, 5 0z-in torque, same as Airpax K82701-P2. 


Current Developments 
Intelligent Voice Synthesizer, 14 Bit Analog to Digital converter, 4 Channel 
Digital to Analog converter. Counter Timer, Voice Recognition. 


A-BUS Adapters for: 
IBM PC, XT, AT and compatibles. Uses one short slot. AR-133...$69 
Tandy 1000, 1000 EX& SX, 1200, 3000. Uses one short slot. AR-133..$69 
Apple II, ll+, lle. Uses any slot. AR-134..$49 
TRS-80 Model 102, 200 Plugs into 40 pin “system bus”. AR-136...$69 
Model 100. Uses 40 pin socket. (Socket is duplicated on adapter). | AR-135..$69 
IN-141 TRS-80 Mod 3,4,4D. Fits 50 pin bus. (Withhard disk. use Y-cable). AR-132..$49 
TRS-80 Model 4P. Includes extra cable. (50 pin bus is recessed). AR-137..$62 
TRS-80 Model |. Plugs into 40 pin 1/0 bus on KB or E/I. AR-131...$39 
Color Computers (Tandy).Fits ROM slot. Multipak. or Y-cable. AR-138...$49 


A-BUS Cable (3 ft, 50 cond.) CA-163: $24 
Connects the A-BUS adapter to one A-BUS card or to first Motherboard. 
Special cable for two A-BUS cards: CA-162: $34 


A-BUS Motherboard MB-120: $99 
Each Motherboard holds five A-BUS cards. A sixth connector allows a 
second Motherboard to be added to the first (with connecting cable CA- 
161: $12). Up to five Motherboards can be joined this way to a single A- 
BUS adapter. Sturdy aluminum frame and card guides included. 


AD-142 


ALPHA |27OCGWUGUS 2" 200 221-0916 


Connecticut orders: (203) 348-9436 
All lines open weekdays 9 to 5 Eastern time 


JANUARY 1988 * BYTE 315 





or EPROM b | Py 4 
se PROGRAMMER ae 9 TRACK | | ME JAE Lb. 
— © TAPE SYSTEM Sees 
$225.00 Ff eee FORIBM PC/XT/AT 51/,” DS/DD 59° 
aa eee | a Oe 
117 AC POWER-RS-232 CONNECT a7" DS/HD L359 


-6 BAUD RATES - HANDSHAKE TO HOST ee Price based on quantity of 300 
ALLOWS READ, WRITE, VERIFY & COPY - includes sleeves, labels and tabs. 


Comes complete with IBM-PC, Apple lle, or CPM « Mainframe to PC Data Transfer 
(Specify Computer) Driver Program on Disc. + High Speed Backup 800-222- 0490 
Programs the following 5 Volt 24 or 28 pin 4 ¢ All Software, Complete System In NJ 201-462-7628 


devices: 2716 series through 27512, 25xx series, ° 
68764 plus others. Pledae Specify Personality piel Support, easy 


Module desired with order. Additional Personality @ 24 Hour Shipment ® 


Modules only $15.00 ea. Full 1 year warranty. 
TO ORDER: CALL 1-800/962-5800 OR WRITE call (818) 343-6505 or write to: 
APROTEK Contech Computer Corp. 

P.O. Box 153 Tarzana, Calif. 91356 


1071-A AVENIDA ACASO Add P.O. Box 710, Freehold, NJ 07728 


CAMARILLO, CA93010 $4.00 Shipping-USA | a ee ee 
ll servi lication facilit 
Info: (805) 987-2454 VISA or MC Add 3% CONTECH : Euleeryice Wye le y 


We Accept Govt., School & Large Corp. P.O.s 


Circle 


Dealers! Get the whole 


Network-OS LAN Systems - Includes Boards, story graphics 
Cabling, Terminators and Software. Two-user on 

hardware and software for under $1,000 list! terminal emulation. 
Close-Up Remote Communications - Support 


your customer without leaving your office. 
Authored by Cogitate for Norton-Lambert! 


Context Sensitive Help for DataFiex, RM/ 
COBOL, Clipper and dBase Iil - Puts your 
application’s documentation “on line." 


: 6805/6305 SINGLE CHIP 
DataFlex Database Management - True Multi- MICROCOMPUTER 
User database for MS/PC-DOS, Unix and Xenix. eee cs : DEVELOPMENT SYSTEMS 
mie deatee ling Beanelne: : 3 , Two systems allow the IBM PC/XTIAT to be used as 
a complete development system for the MOTOROLA 


Dump/Restore-XT - Seven utilities for the MS/ To find out more about software 6805 series single chip microcomputers. Model 
PC-DOS user. : that lets vour PC emulate MCPM-1 supports the MC68705P3, P5, U3, U5, R3, 
| be 7 & R5 chips. Model MCPM-2 supports the 


, - : TEKTRONIX™ 4105/6/7/9 and | ___ f MC1468705F2 & G2 cmos versions. Both systems are 
Call or write today for our catalog and pricing! . DEC VTI00™ terminals, / priced at $495 and include a cross assembler pro- 


COGITATE, INCORPORATED all or write: gram, a Simulator/Debugger program and a program- 
"A Higher Form of Software" ming circuit board with driver software. A system is 


— a also avail. for the HITACHI 63705 ZTAT micro. 
oo G GRAFPOINT THE ENGINEERS COLLABORATIVE 
4340 Stevens Creeks Blvd., Suite 280 : PO. Box 53, West Glover, VT 05875 


313) 352-2345 /Telex: 386581 7 ; 
ec Accepted Se ee eee ger - (802) 525-3458 
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BAR CODES 
AY Vn B) a aby f 


Disk and Drive | ne, === ~s Presto! 2 : HS ~~ RR RE BE 
Emulators for : 3 

IBM PC, XT, AT i. oF b= = A Link to 

and Compatibles | .« ft Mainframe 

FEATURES i cet Graphics 


@ Disk and drive emulators up to 1.2 MB - standard and 
cassette version 


” eaicagy er masts ome ne SAM oF EPROM | | PERCON® E-2-READER™ 
@ Develop programs on a diskette and simply copy FAST © ACCURATE e¢ RUGGED 


directly to ROMDISK 
® Programming utilities provided for ROMDISK NO SOFTWARE CHANGES with PC/XTIAT and 
PS/2, AT&T 6300/7300, TeleVideo 905/955/ 


@ Autobooting and file modes - operate up to four units = a PCS1, Wyse 30/60/85 /PCIAT, Kimtron KT.7/PC 


per computer 
@ Fast EPROM programming - approximately 180KB/min. ; Link PCTerm/MC1 /MC3 & DEC VT220 keyboards, 
Find out how our whole family of multi-user RS-232 interfaces. © Immediate ship- 


APPLICATIONS MAT JL icc i i ment @ Free phone support ® 2-year warranty ® 
@ Industrial control, instrumentation and manufacturing : EMU-TEK graphics terminal eraularion Bar code te aries yahable ” 
test systems in environments hostile to disks software makes good sense for the work you do. Details or Questions? Call us 


@ Unattended remote site installations Call today for more information. 4 4 
@ Diskless PC systems and workstations requiring (503) 3 1 189 
autoboot capability, reliability and high performance FT DATA 2190 W. 11th Ave., Eugene, OR 97402 


| pantory cauipment ours ruggedization and SYSTEMS A LEADER IN BAR CODE READER ENGINEERING 


List prices from $495 (PCE-180K) to $1295 (PCE 1.2MB) 
a (714) 995-3900 
= em at acta: (800) 962-3900 (800) 972-3900 (Calif.) 
mone Circle 
_ St. Paul, MN 55127 10801 Dale St., Suite M-2 
Stanton, CA 90680 
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California Digital 


7700 Figueroa Street @ Carson, California 90248 


759 Toros 119 








PLOTTERS 


The Sweet “P” 100 was private labeled for the Epson corporation under the 


' — 
Comrex Brand. This plotter makes short work of translating financial Sl haracter 
numeric data into a graphic presentation. Many ready to run programs such as 2 — 
Auto/CAD and Lotus:1-2-3 already support this plotter. Daisy Wheel P ri nte r 
The Sweet “P” 100 features programmable paper sizes up to 8Y2 by 120 7 
inches, 6 inch per second plot speed and 0.004” step size. Easy to implement These Pugitsu Daisy Max 830 were manufactured for Motorola’s Computer 
Centronics interface allows the Sweet “P” 100 immediate use with the printer | Division. The purchase order was canceled and Fujitsu was forced to liquidate 
port of most personal computers. these 80 character per second daisy wheel printers at “fire sale” prices. 


Bt ; . om F Features: bullet proof construction, your choice of either Centronics parellel or 
This is your opportunity to purchase a plotter which was originally priced at | RS-232 serial infertace, Diablo 630 Wheels and commands, programmable line 


6 





(erox 
Laptop 












$795 for only $129. spacing in increments of 1/96” and column spacing of 1/120”. The printer is 
Also available is a support package which includes demonstration software, | also capable of underscoring, bold overprint, shadow print, centers and justifies 
interface cable, a multicolor pen assortment and a variety of paper. along with vector plotting. ; ; j 
Factory suggested price of the Daisy Max 830 was $2495, California Digital is The Xerox Sunrise 1810/1815 is by far the best value we have ever seen in a 
offering this liquidated special at only $759. Tractor and sheet feeders available. laptop computer. This is the ideal computer for _ students, journalists 
HPGL @ 11” by ee or anyone who has to capture data away from their desk. The Sunrise is a self 


contained battery and AC portable. The xerox Sunrise was originally prices at 
$2995. Xerox has since elected to drop the computer from their product line. 
California Digital has purchased all the remaining inventory and is making the 
unit available at a fraction of its original cost. 





PRINTERS 


195 










IMA Thermal ovitwer; B0icoll; serial $39 Panasonic P1080/!, 10” 120 cps. 229 This laptop features a built in three line 80 column liquid crystal display, 64K 
Fujitsu D830 80 cps., daisy whee! 759 Panasonic P1091/I, 10” 160 cps. 299 of memory along with both RF monitor and television outputs. The internal 
rer peed sign Fey col., 40 cps. = chy sea iat 5 1 2 a 80 Sie — pi 300 i ; ll 103 full duplex and 1200 baud Bell 202A half duplex modem is 

: uki aisy wheel 40 cps. ini , 120 cps . capable ialing. Th i i i 
Hiduedgld Graphtec Model 2000 operates under the Hewlett Packard graphic | NEC 8850 Spinwriter daisy wheel 55 cps. 1159 Star Gemini NX15,120cps15"NLQ. 359 sais : valle: 74 200 age poet pellets: patmoivag “ — 
anguage and has both parellel and serial interface. Size “B” plotter, 11 NEC P6/660P 10” 216 cps. NLQ. 4g9 Toshiba321,24wirehead216cps;NLQ. 519 pe progt , - Sell contal Icro Cassette IS Capable 
by 17” flat bed with eight self capping color pens. Maximun plotting speed 10” NEC P7/760P 15” 216 cps. NLQ. 659 Toshiba341, 24 wire head216cps.15". 629 ke capturing data from the keyboard as well as doubling as a audio recorder 

per second, resolution .05mm with repeatability of .004”. Olympia NP80, 200 cps draft, 40 niq. 329 Printronics P300 dot matrix, 300LPM =. 3995 or dictating messages. — . 

Be carontthe teriaininal tory. California Diol . Olympia NP136, 15” same as above 459 Printronics P600 dot matrix,600LPM = 5795 An optional dual floppy disk drive module, pictured above, is available for only 

aining inventory, California Digital has slashed the price of a Pp ; : : ; ‘ 

MP/2000 to $795. Hurry! only 180 pl | Epson FX86E NLQ 10" 240char/sec. 399 LASER PRINTERS $159. Also available, for $59 is an 80 column printer that mounts in the drive 

. Hurry! only plotters left. » 5 - Pd : : 
Epson FX286E NLQ 15” 240 char/sec. 539 Apple Laser Writer Plus; P stscript 4295 module. The Sunrise features a CP/M operating system which allows the 

PLOTTERS Roland DYX-880 11 by 17 multpen 8 color 959 Epson EX1000 300 cps, NLQ/54 cps. 599 QMS PS/800 2 meg. Postscript, 8pgs. 4295 operator to use any CP/M program in Xerox 51%” disk format and over 5000 
Sweet "P” 100 (Comrex) 8¥2 by 120” $129 CalComp 1043GT plotter 7899 Citzen MSP-10 160 cps. 10” 299 Hewlett Packard Series Il, laser printer 1795 CP/M lable i : : ai pe : 
Houston Instruments DMP29, 11 by 17 DIGITIZERS @ MOUSE Citzen MSP-15 160 cps. 15” 449 Texas Instr. OmniLaser2108P/S,8pgs. 4295 programs available in public domain. While files from the Sunrise may 
Houston instruments DMP40, 11 by 17, Bsize 959 Hitachi Tiger Tablet 11 by 11” 659 Okidata 182 80 column, par'l. 239 TexasInst.OmniLaser2115P/S, 15pgs 5595 be transfered to IBM/PC type computers, the 1810/1815 is NOT compatible 

y 36 Summagraghics Summasketch 12” 4 button 419 : : 3 , Quad Quad/L 5M b 2995 ith th IBM/PC 

Houston Inst. DMP51/52MP C/D, 14 pen Summagraphics SummaMouse 100 line 99 Okidata 192+ 136 column, par'l. 345 Quadram Quad/Laser, 5 Megabytes wit e computer. 
Houston Instruments DMP56, E size 34 by 44 4795 MicroSoft serial mouse with paint brush 139 Okidata292 136 column, parellel. 489 
Houston Instr. PC695, 11 by 17 multi-pen 579 MicroSoft bus mouse card w/paint brush 129 = 















« Sears World Trade 
FAX Machine 


te *4SD 


Just the FAX ma’am! ... Corny, well maybe, but if Sargeant Friday had a 
Data Fax back when doing Dragnet he could have filed his report over his fax 
machine from any telephone in the World. 

This is a CCITT Group II machine, but it will communicate with all current 
Group III Fax machines, transmitting or receiving a full page of text in less 
than three miniutes. The Sears Fax will receive copy any time, day or night, 
automatically from anywhere in the World. 

Calif. Digital is offering this unit at about 1/3 of its original price, only $459. 

Group Ill Fax Machines available: 
Sharp UX80..$1089; Brother Fax50..$1095; Canon FaxPhone..$1359; 
oshiba 301..$1359; Panasonic 115..$1495; Ricoh 20..$1995 


|G HEWLETT 


PACKARD 


LASER JET Il 


1798 


Standard features of the new Hewlett Packard Series II Laser printer: 512 K 
byte memory expandable to 4 Megabytes, both serial and parallel ports. List 
rice $2495 California Digital price $1795. Memory upgrade, type fonts and 
oner cartridges available. 
Other Laser Printers available: 


Texas Instruments @ Okidata @ Apple @ Ricoh 
Qume @ AST Research @ QMS @ Xerox @ Canon 


Quadram @ Centronics @ CIE C.iltoh @ DataProducts 


—— Qume 


8’’ Drive 


‘119 


it 4a | 30 MEGABYTE 
Gum O42 Deublc Sided 188 | WINCHESTER 


i 00-8 Single Sided ................. 119 
Somer SOIn Sinaie Sided... 288 | HARD DISK KIT —20 Megabyte kit s319 


BREESE aceite accow 





20/20 Bernoulli Box 


+1595 


California Digital has purchased these 20/20 Bernoulli systems from lomega. The units needed 


some minor alignment and had to be sent back to lomega. These have to sold as as reconditioned... 
but for all practical purpose they are new and come with a one year lomega factory warranty. 


The 20/20 Bernoulli Box features removable cartridges, and delivers reliability, expandability, 
transportability, security and speed in one versatile subsystem. It lets you transfer megabytes of 
information safely and swiftly for primary or backup storage. Or combine several software programs 
onto a single cartridge for easy switching from one to another. 


Reliable... the Box has incredible resistance to shock and vibration completely eliminating the 
possility of head crash. 


security essential? Don’t lock up your system... just lock up the cartridges. 
20+20 Subsystem... $1595; Non bootable controller... $159; 
Bootable controller... $189; 20 Megabyte Cartridges... 





























We have them again... The Remex 486 was a hugart 851R Double Sided -.....+..+.-.-+--- 319 


sell out two years ago but we located an addi- @ 
tional 10,000 units and are offering these 2/3 U $ Roboties 2400 
height IBM/PC compatible 360K/Byte drives at oWe 


only $35 each at quantity two. 


epeunven! 





i 


One Two Ten 


REMEX 480 2% height vv = . = nee 
TANDON 65L/2 360K, ‘2 ht. ERIS , 

TANDON 101/4fullht.96 TPH. 119 109 99 | Hayes compatiie, auto dial, auto answer, auto everthing, loud 
FUJITSU 51.” half height 95 89 82 | speaker included. A super value at only $189. 
MITSUBISHI new 501 half ht. 119 109 105 
MITSUBISHI504A ATcomp. 149 139 135 
TEAC FD55BV half height 109 99 89 
TEAC FD55FV 96 TPI, halfht. 119 109 10 
TEAC FD55GF forlIBM AT 149 139 135 





Winchester Controllers for IBM/PC @ 


XEBEC 1220 with floppy controller 189 
Sma rteam 2400 Five Inch Winchester Disk Drives DTC 5150CX 119 


—— Price does not include iene: each two+ rl ae nf peeena see 
| SEAGATE 225 20Meg. %2 Ht. 269 259 ADAPTEC 2070RLL controller 179 
PANASONIC 455 Half Height 109 99 89 SEAGATE 23830 Meg.RLL 299 289 ADAPTEC 2010A 159 


EAGATE 4026 26 M.35mS. 559 539 
PANASONIC 475 1.2Meg./96 119 115 109 SEAG i WESTERN DIGITAL WD/1002WX2 = 89 


ae ace The Smarteam 2400 offers all the feat f the Hayes Smart | SEAGATE 4051 51 M.35mS. 695 659 ; 
Switching power supply Ie ee ee eecie; titenice Nomis your eoruniy im | . SEAGATE 4096 96 M.25mS. 859 629 © SCBU/SAS| Wiseseawy Vemvelars @ 







4” drives 59 h 2400 baud modem for only $259. 425 25m 85ms.279 247 XEBEC 1410A 5%” foot print 219 
Pam enclosure tor s:<" ¢nve Also available: The Smarteam 1200 at only $119 TEER obS0 sm Gime.4i9 399 WESTERN DIGITAL 1002-05E 5%” 289 
312” DISK DRIVES —— FUJITSU 2242 55 M.35mS. 1299 1229 OMT! 20L 89 

SONY MP-53W 720K/Byte 139 129 123 Hee ea eae eaG0 baad NOU cm SSa | FUJITSU 2243 86 M. 35mS. 1695 1619 6 Winchaatac Accessories 6 
SONY MP-73W, 2 Meg. 179 169 call | Sree eee robes Compatible, 30071200. ig | RODIME RO-204E 53 Meg. 995 959 Installation Kit with manual 10 
TEAC 35F 720 K/Byte 129 119 115 plc are eng ne gee sosseeeasecenanecnnnennaneneanenensenananersesseety ye CONTROLDATA 94155-86M.1829 1779 Winchester enclosure and supply 139 
TEAC 35X, 2 Meg. call — = — |) Promaheus 1200 spereatitees oo tne 280 MAXTOR XT1140 140 Meg. 2595 2529 — Dual 20/34 cable set 25 


20 Prometheus 1200B internal PC..............:ccccsccssssessesseeseeseeeeeneeeneeneteeneeeanees 199 TOSHIBA MK56 70 M. 30mS. 1789 1729 Switching power supply 49 


Signalman Mark VI, 300 baud internal PC 35 : 
Jalleyeliate Pa alles) @il'@-M ole) lave eM UME -r- Cea -lelelitcolal-1 melee ice m Molt) 
Parcigi ocdors: 10% shipping, excess will be refunded. . TOLL FREE ORDER LINE 
California residents add 612% sales tax. @ COD’s discouraged. (800) 42 5 | * 50 7. | 5 | 
Open accounts extended to state supported educational institu- 
tions and companies with a strong “Dun & Bradstreet” rating. 

| TECHNICAL & CALIFORNIA 





51/4” form factor kit 





cake ot ; Telefax @ (213) 217-1951 
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FCC APPROVED! 









3-DR, Capability 
8-Expansion Slots! 










Comes with: 
e 6-10-12 MHz Speed, | wait state 

e 8 Expansion Slots 

e Award Software BIOS 

e 1 ea. 1.2MB high density floppy drive 
e Floppy & HD controller 

e 512K RAM (Expandable to 1M) 

e 200-watt power supply 

e AT Style keyboard 

e Assembled & Tested 

e Expansion options available 

Order # MAT-1 $965.00 


XT Turbo Basic System AT Turbo Basic System 
























© 4.77/8MHz keyboard = * 6/10MHz, O/I wait state 
selectable (6/12MHz option) 

¢ 8 expansion slots ¢ 8 expansion slots 

e Award Software e Award Software BIOS 
BIOS ¢ 512K RAM 

¢ XT Style slide case (Expandable to 1M) 

e 256K RAM e 1.2MB high density 
Expandable floppy drive 
to 640K) ¢ Floppy & HD controller 

® XT Style keyboard ¢ 200-W power supply 

¢ Assembled & Tested ¢ AT Style keyboard 

e Expansion options e Assembled & Tested 
available e Expansion options 

available 
Order # XT-TURBO-1 Order # ATTURBO-1 






$290.00 $945.00 
PERIPHERALS 

























1. Floppy Disk Controller - 2Dr. $29.00 
2. Floppy Disk Controller - 4Dr. $34.00 

3. WDC H.D. Controller $75.00 
4. WDC H.D. Controller - RLL $105.00 

5. Floppy & HD Controller - XT/AT $155.00 

6. WDC Floppy & HD Controller $155.00 

7. 0-384K Multifunction Card $79.00 

8. Multi I/O (Ser/Par/Game/Clk) $54.00 

9. Multi 1/O With Controller $75.00 
10. Multi 1/O For AT (Ser/Par/Game) $52.00 
11. 0-640K RAM Card $40.00 
12. 0-2M EMS RAM Card For XT $99.00 
13. 0-2M EMS RAM Card For AT $119.00 
14. Color Graphics Card $45.00 
15. Color Graphics Card W/Printer $55.00 
16. EGA Card (Made in USA) $139.00 
17. Mono Gr. Card W/Printer $50.00 
18. XT Turbo Motherboard W/BIOS $95.00 
19. 6/10 MHz AT Motherboard $370.00 
20. 8/12 MHz AT Motherboard $410.00 
21. 6/12 Mini AT Motherboard $410.00 
22. XT Style Keyboard $47.00 
23. AT Style Keyboard (AT/XT) $54.00 
24. Enhanced Keyboard (AT/XT) $67.00 
25. 150-watt Power Sypply $49.00 
26. 150-watt Power Supply-UL $60.00 
27. 200-watt Power Supply-UL $95.00 
28. XT Flip Top Case $32.00 
29. XT Slide Case $34.00 
30. XT Slide Case (AT Style) $47.00 
31. AT Slide Case $63.00 
32. Mini AT Slide Case $54.00 






ORDER HOT LINE 1-800-543-5107 
Technical Information (714) 990-2097 


Hours: Mon. - Fri. 9:00 am - 6:00 pm PST 


JAWIN COMPUTER PRODUCTS 
565 W. Lambert Rd., #C 
Brea, CA 92621 


TerMs: Please add 5% (or $2.00, whichever is higher) plus .25¢ 
for each $100.00. CA residents please add 6% sales tax. We accept 
VISA/MC/Cash. Personal checks please allow 2 weeks to clear. All 
merchandise is warranted for 1 year unless otherwise stated. 
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5580 SCSI to SMD 


XEBEC 
$1410 SAS! Controller $ 
$1420 SASI to 5%” Floppy & Hard Disk Controller . . 
Apple ll, ll+, IIE Host Adapter 
Toshiba PC to SASI/SCSI Host Adapter 
9205 Multibus Hard Disk Controller 
9305D IEEE 488 (HPIB) to ST506/412 Controller 
1490 SASI to SMD Controller 
OTHERS 
OMT! 20C, L SASI Controller 
DTC 510A SASI Controller 
Shugart 1610-1,3 or 4 SASI/SCSI! Controller 
WD_1002-SHD Xebec Compatible SAS! Controller .. . 
e Call for cable prices. 
¢ Controller manuals $8 each. 
Computer Surplus Store “WE 
} A Phone 408-434-1060 BUY 
<4 ~— > FAX 408-434-0931 AND 
a a Telex 1561447 SELL” 
D MC/VISA/Discover/COD’s 


¢ V7220, VT102 emulation 
¢ File Transfer 

© 132 Column modes 

¢ Color Support 

¢ Hot Key 


TEK 4010/4014 


Tektronix 4010 emulation 
VT220, VT102 emulation 
Picture files 

High resolution hardcopy 
Supports IBM, IBM Enhanced, 
Hercules, Tecmar and AT&T. 


DCS 


3775 Iris Ave., Suite 1B 
Boulder, CO 8030] 
(303) 447-9251 


Trademarks: VTI00 — Digital Equipment; IBM PC, XT — IBM Corp. 


DATA ACQUISITION TO 
INTERFACE FOR ANY COMPUTER 


Connects via RS-232. Fully IBM com- 
patible. Built-in BASIC. Stand alone 
Capability. Expandable. . Battery 
Option. Basic system: 16 ch. 12 bit 
A/D, 2 ch. D/A, 32 bit Digital I/O. 
Expansion boards available. Direct 
Bus units for many computers. 
(201) 299-1615 


PO. Box 246, Morris Plains, NJ 07950 


a 


, jon ‘Meader Service Conk 


nn ee eee ee 


DON’T 
BUY A 
BBS! 


Until You’ve Found 
Out About DLX 


Inner Loop Software 
5456 McConnell Avenue 
Los Angeles, CA 90066 

(213) 822-2800 (Voice) 


LE LE a 
MP EES SS SEP EE ES LS LE DS EE ES EF LS ES SD 


HIGH SPEED DATA 
ACQUISITION AND ARBITRARY 
WAVEFORM 

GENERATION 


Aas Waveform 


Acquisition and Arbitrary 
Generation (WAAG) capabilities 
to your IBM personal computer. 


$ 00 
Your PC becomes a dual-channel scope 895 

and a waveform generator when you plug in this 

single-slot board. All the software you need is supplied to allow you to: 


¢ Display and measure captured waveforms on one or two channels. 
May also be operated in X-Y mode. 

¢ Create new waveform displays in the Generator Mode. 

e Save acquired or generated waveforms on disk. 

e Plot waveforms with Frieze or other graphics utility. 


(— WN - (4 -lio 


CORPORATION 


1812 Flower Ave. ¢ Duarte, CA 91010 
818-359-9190 © TELEX: 298727 MRK UR @ FAX: 818-359-5223 


CAPITAL 
AVAILABLE 


$1,000,000 
Min. 


Will assist with financial plan, 
for information call 
Mr. ADAMS at WESTEX 
714/964-2386 





ONT EOMERY 


115 Nassau St. NY.NY. 10038 Bet. Penn. Station, Amtrack Level | 
Ann Sts.(212)732—4500 Open Mon Eri 6306:30 / Beneath Madison Sq. Garden,NY.,NY. (212)594—7140 
Sun: 930-5 30/ Closed Sat, Open Mon-Wed, 8:30-—8/Thurs & Fri,8:30—9/Sat & Sun, 10-7 


FOR ORDER & INFORMATION 1 ae 2 IN N.Y.S. CALL | FOR CUSTOMER SERVICE 
CALL TOLL FREE ds (800)345 059 (212)594—7140 CALL (718)965-—8686 


OPEN 7 DAYS A WEEK MON-FRI 9AM-4PM 


EPSON equityi 
gg 


* PERSONAL 
SYSTEM 2 





IBM PC/XT COMPATIBLE PACKAGE + IBM XT Computer « IBM Keyboard MODEL 25 PACKAGE 
* Equity ll Computer 640K RAM 256K RAM Expandable to 640K * 360K ¢ 8086 Processor ¢ 8 MHz ¢512K RAM 
Power * 360K Disk Drive * 10 MHz Disk Drive © 20MB Hard Drive * Pack- 1 720K Disk Drive * Keyboard ® Serial 
Serial/Parallel Ports e 12" High age of 10 Diskettes » (Monitor & Parallel Ports ¢ Monochrome 


Resolution Monitor « Keyboard Optional) Monitor 
°899 ‘999 
IBM XT Package with 2 Color System - Ada $200 
360K Floppy Drives $4 1 99 


Same Package with 

20MB Hard Drive Personal System 2/Model 50...$2549 
HARD DRIVES— 

CARDS—MODEMS 


HARD DRIVES & CARDS 
SEAGATE 
20MB 1/2 Ht. w/Controller 
30MB 1/2 Ht. w/Controller 
40MB1/2 Ht. w/Controller 


EVEREX EGA CARD 
MINISCRIBE 


: ' [a sssen) | 40MB 1/2 Ht. w/Controller 
. GMS 20M Card 


CMS 30MB Card 
PANASONIC 


TOSHIBA ae 
* 800286 8 MHz Processor * 640K 360K 1/2 Ht. w/Floppy Drive me 1080I-l1.......$159.95 
RAM ® 1.2 MB Floppy ® 12" Monitor 1092 79.95 Laserjet 


MODEL 30 PACKAGE 
e IBM Computer ® Two 720K Drives 
e 640K RAM ® Built-in Graphics 
e Serial/Paralle! Ports » Optional 12" 


Monitor $4 4 99 


PS/2 Model 30 w/720 


Floppy Drive & 20MBIBM $1 599 


Hard Drive 


LEADING EDGE 
MODEL D PACKAGE 


$319.95 
$469.95 


$399.95 
$559.95 


OKIDATA 


OKI-120 
OKIMATE20.$139.95 
OKIDATA180.$219.95 


*512K RAM Computer *Keyboard #360K 
Floppy Drive ¢4.7-7.16 MHz #12" Monitor 
* 8088-2 Processor 


$4 3 49 MODEMS & CARDS 10911-ll.......$179.95 


w/20MB Hard Drive 
$1879 


POWERMATE Il 
with monitor 


commodore 
IBM PC/XT PCc10—1 
COMPATIBLE 
PACKAGE 


«PC 10-1 Computer 
°512K Expandible 








Keyboard 
*Serial & 
Parallel Ports #12" Monitor 


eAll Hook-up Cables & Adapters $529 


ePackage of 10 Diskettes 


Same Package with 
20MB Hard Drive 


$789 
PC 10-2 iam PCat. $649 


TOSHIBA 1000 


EVEREX 1200 INT 
EVEREX 1200 EXT 


M-2 Mouse 


opp 

IBM 

COMPATIBLE 
PRINTER 
PACKAGE 


¢ 640K RAM ®Two 360K Drives * High 
Resolution Monitor « 80 Column 
Printer Parallel & Serial Ports 

® Package of 10 Diskettes * Keyboard 


$669 
W/ONE 360 K DRIVE 
20 M B HARD DRIVE $869 


INCLUDES FREE SOFTWARE 


COMMODORE 1902 RGB 


TOSHIBA Series Il 


$040.95 [4951649 


$799.95 


IBM PC/XT COMPATIBLE 
PACKAGE 


*« Keyboard - 640K RAM Power 
TurboSpeed:4.7/8 MHz »- Two 360K 
Floppy DriveseMS DOS 
Mono—Graphics Card ¢ High Resolution 
Mono Monitor * FREE Word Processing 


software 679 
LOMPAA 


DESKPRO MODEL 2 
DESKPRO 286 
MODEL 1 

=m, DESKPRO 286 


C=« Commodore 2 


8799 


S P i 
2oMB Hard Dive 1 O49 


Apple iC or IIE 
5.25" Disk 


Hook-up Cables and 
Adaptors Package of 
10 Diskettes 


APPLE IIC APPLE HIE 


$579 $799 x 


Ae tae aoe 7 Soil 

rive Apple olor Monitor 

Pckg. pf 10 Diskettes All $4 379 

Cables & Adapters Appie 

Software 
MAC PLUS Computer Package 9 
IMAGEWRITER Printer $449 
MAC SE Comnuterw/Dual Drive....$1949 
MAC SE Computer w/20MB 


APPLE Hard Drive 
APPLEWORKS Software 


NEW AMIGA 500 COMPUTER 


= 68000 Processor ° 512K RAM 
= Power Expandable to 9MB 
* Graphics Capability 


WE WILL BEAT ANY PRICE 


AMIGA 1010 DISK DRIVE 
AMIGA 1020 DISK DRNE 
AMIGA 501 - 512K EXPANSION 
2002 RGB COLOR MONITOR 
THESE & ALL OTHER PERIPHERALS IN STOCK! 


Color Monitor 

COMMODORE 2002 New RGB 
Color Monitor 

THOMPSON 14" CGA 


720K Floppy Drive 512K RAM $ 
4.77 MHz Super Twist LCD Screen 829 

NEC MULTISPEED EL 

NEC MULTISPEED 

TOSHIBA 3100/20 ii cestiticsscccionsaion $3295 
\. ZENITH 181 $1599 

ZENITH 183 

SPARK by DATAVUE 

640K w/two 720! Drives 


AMIGA 
500 w/2002 500 w /2002 /1010 
Commodore 64/C Computer Commodore 1541 $769 $979 


Disk Drive Computer Printer 12" 
$399 AMIGA 2000-WILL BEAT ANY PRICE 


Computer Monitor 

Certified checks,bank checks,Mastercard,Visa, AMEX ,Diner's Club, Carte Blanche,Discover Card and C.0.D.s accepted. No additional 
surcharge for credit card orders. Non—certified checks must wait 4—6 weeks clearance. Money orders are non certified checks. Please 
add 5% for shipping and handling. Minimum shipping charge is $10. APO,FPO and PO Box addresses—please call for shipping 
charges. N.Y. residents add applicable sales tax. Prices and availabity subject to change without notice. Not sagpensible for 
typographical errors. Return of defective merchandise must have prior return authorization number,or returns will not be accepted. 
15M PC/XT are registered trademarks of International Business Machines Corp. All orders can be shipped Air Express — call for details. 
For your protection,we check for credit card theft. 


commodore AMIGA 


64/c PACKAGE 


commodore 


128 PACKAGE 

Commodore 128 Computer Commodore 1571 Disk 
Drive Commodore 1902 Color Monitor 
Commodore 1515 80 Column Printer s729 


\Koyer.\8) 0) 8 810). 7.18 SURCHARGE FOR CREDIT CARD ORDERS 
Circle 186 on Reader Service Card 
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Ka DISK-KING® 


WORLDWIDE SALE 


WHY RISK THE UNKNOWN...when you can get 
premium quality disks from the Leader and 


Inventor of magnetic media....for less! 


* 100% tested & certified at 65% or higher clipping level * 
* Sturdy, thicker PVC jacket %& Made in the USA & LIFETIME WARRANTY * 


9.20” DS-DD Diskettes: Bulk 


DISK-KING.......... 35.....38 


DISK-KING Color.......... .48 ; 
3M No Logo............. .52.... .62 
DISK-KING DSHD-“AT" ..... .95...1.05 
DISK-KING Color-psHD....1.05...1.15 
3.5” DS-DD Diskettes: 

DISK-KING nc eesee cans 


oe ee © © © © 
























All 5.25" diskettes are supplied with Tyvek® sleeves, color-coded !D labels, 
w/p tabs, COLOR DISKS IN RAINBOW ASSORTMENT. 


DISKCOTECHnicolor® 


@ Warranteed Forever @ Exceeds ANSI Specs 
© 100% tested & certified © 14 color options 
@ Clipping level-75% @ Tyvek® & labels 


DS-DD-48 TPi §:25" DS-HD-96 TPI 


59 coonsux 4,49 
a ete 
Dies agsreiy "bok 1 * 4 i) 


MARK 


performance through quality 











Quantity Discounts 
Available OS-HD 






CY 


1.53 SS/SD. 722. 8.00" ....DS/DD 2.05 


3M Headcin Kit for 5.25” ...6.99 for 3.5” ..10.99 
3M Mag. Tape 2400'w/seal........... 10.99 
3M Mag. Tape 1200'w/seal............ 7.99 
D000 cs y P03 12.75 DC-300XL/P..... 19.45 
2, cori] | aes 17.25 DC-600A ....... 


OS-00 
3M’s Highland Diskettes 
.50 10/Box with sleeves, labels, tabs I. 25 


BAS i Color-Coded Modular 


Flexy Files a $1995 value! 


9.29" DS-DD in *Minidex/60 .. 
3.50” DS-DD in *Microdex/25 
9.25" DS-HD in Soft Box . | 
3.90" DS-DD in Softbox ...........05..0... 























5 25" DS DD in Plastic Library Case ....... AS) 
Nashu a pre-formatted 
BRAND DISKETTES also available!!! 

5.25" MD2D(DS/DD) Boxed ................. 53 

5.25” MD2HD (DS-HD) Boxed ............. 1.29 

5.25” MD-2F (DS-DD 96TPI) Boxed ......... 1.19 

| 3.50” MF-2 (DS-DD) Boxed ............... 1.39 
RIBBONS STORAGE 








EpsonMX/RX/FX70/80/85 2.89 3M Discover50........ 7.95 
Epson MX/RX/FX 100/185 3.75 3M D/Defender070 w/key 14.95 
Epson LQ1000 .......... 3.99 3M Data Defender050 14.99 
Epson LQWS00 6.645 osu 3.99 SRW Minidex/60....... 9.95 
Okidata Twin Spool ...... 1.19 SRW Microdex/25 ...... 9.50 
Okidata 182/192/193..... 3.45 IBM Proprinter .......... 3.99 
Apple Imagewriter........ 2.75 Panasonic KXP.......... 4.99 


TERMS: No surcharge on VISA, Mastercard or AMEX. COD add $3.00, Prepaid 
deduct 2% cash discount, POs accepted from recognized institutions and 
corporations on Net 30. Shipping: $4/100 or fewer disks. Foreign orders, 
APO/FPO, please call. Reduced shipping on larger quantities 


1-800-523-9681 fre 1-801-572-3589 
TLX-9102404712 — FAX-801-572-3327 


Hi DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 























ao OB =e) am KS) Sandy, Utah 84092 


8080 

Z80 

HD64180 __ vesis0 
CP/M-80 


Develop code for embedded microproces- 
sors on your IBM-PC using our software 
tools and coprocessor cards. Test your 
software on our Z80 and HD64180 
coprocessor cards. Execute your CP/M-80 
development tools at clock speeds up to 
12.5 MHZ! Use our remote debugger to 
debug in your target system. Complete 
development systems for less then $1000. 
Z-World 
1772A Picasso Ave. 


Davis, CA 95616 
(916) 753-3722 


In Germany: iSystem Tel: 08131/1687 


6800/6809 


Micro Modules 


| insducers, oneicg, cignok 


_ solenoids, relays, lamps, a S 
_ motors, keyboards, displays, IEEE-488, _ 


“} Wintek Corp: 

| 1804 South Street - 

| Lafayette, IN 47904 
347-742-8428 


Wa, ROSE DATA SWITCHES 


ELECTRONICS 


SHARE computers, printers, 
» any parallel or serial device 
jy ELIMINATE cable swapping 

INEXPENSIVE way to network 

COMPATIBLE with 

all computers. 

Businesses, Schools, Homes 


4 WE ALSO OFFER: 
Data Buffers, Line Drivers, 
~_4 Modems, Protocol Converters, 
Parallel - Serial Converters, 
Cables, Computers, Printers, 
Disk Drives, and more. 


AUTOMATIC - CARETAKER is ideal for a business or 


| school to sharea printer or modem among many computers. 


Operation is fully automatic with no software required. 
Parallel or Serial 4channels-$295 8 channels-- $395 


MANUAL - HARDSWITCH is operated with the flip of a 
switch. 2:2 and 2:4 models allow simultaneous commun- 
ication. 
Serial 1:2-$59 1:4-$ 99 2:2-$109 2:4- $169 
Parallel 1:2- $79 1:4-$139 2:2-$119 2:4-$199 
LED and spike protection on serial models add $20. 
CODE ACTIVATED - PORTER connects one computer to 
multiple peripherals. A software code selects the peripheral. 
Parallel or Serial 4channels-$295 8 channels - $395 
Buffer option 64K - $100 256K - $250 
REMOTE - TELEPATH connects multiple computers to 
multiple peripherals. A selector at each computer or terminal 
chooses up to 4 peripherals and displays busy status. 
4:4-$495 4:8-$795 selector - $39. 
Gece 2 Rote 00 Yor om ———————— 
ROSE ELECTRONICS (713) 933-7673 
P.O. BOX 742571 MC & VISA Accepted 
HOUSTON, TX 77274 Dealer Inquiries Invited 
CALL US FOR ALL YOUR INTERFACE NEEDS 


See how well 
you can pro- 
gram for 


Z80 or HD64180 


This professional, IBM-PC based, compiler is a com- 
plete implementation of the "C" language for the Z80 
or HD64180 microprocessor. Includes features such 
as: function prototyping, 31-character names, single 
precision floating point, full library source, M80-L80 
and SLR Systems compatibility, etc. Hi-Tech™ "C" 
has been established for years in Australia. Pricing 
from $195.00. We also have Z80/HD64180 co-proc- 
essor cards for IBM-PC and PC/AT. Call for a full 
catalog of Miicroprocessor development tools. 


Z-World 
1772A Picasso Ave. 
Davis, CA 95616 
(916) 753-3722 "Z80 Specialists" 


In Germany: iSystem Tel: 08131/1687 


REAL VOICE Digital Recording 
for your PC, XT, AT or Compatible 


@VOICE MAIL SYSTEM 
Full-Featured, Unlimited Boxes 


@TELEMARKETING 
Intelligent Inbound and Outbound 
Capabilities, User-Definable Structure 


@ADVANCED ANSWER 
CAPABILITIES 


Tollsaver, Message Forw., Timed Calls, 
Touch-tone Remote 


@AUTODIALER—DATABASE 
Auto Search and Sort, Auto Re-dial 


@VOICEPAD™ 
Voice AND Sound Effects for your 
Programs, Demos, and Tutorials 


Complete with Hardware '/2 card, software, 
phone cable, and external speaker 


oz = $2239 -+ 5 s/h 


(415) 339-TALK — 


Talking Technology, Inc. 
6558 Lucas, Suite 301, Oakland, CA 94611 


Software 10" hard disks 

¢ DOS partitions to 
1 GIGABYTE 

¢ Spans two drives in one 
bootable partition 

¢ Supports big drives on 
AT and XT 


¢ Secures data 


GOLDEN maridd SYSTEMS 


one 2870 Fifth Avenue 
$3 shipping/ Suite 201 


handling 3, _ San Diego, CA 92103 


dM} 619/298-9349 








< 
> yer ay 
al \ we 


oie * 
CAT 8MHZ 


BASE SYSTEM 
















¢ 256K (Optional 640K) 
e 150 Watt Power Supply 
e AT Style Keyboard 
e 4.77 or 8 MHZ 
Keyboard Selectable 
e FDC Controls 4 Disk Drives 
e 8087 Socket 
e 360K Floppy Drive 


HARD DRIVES 
&S Seagate 


COMPLETE KITS 


$1225 20Meg wicont. & Cables .... 
$T238 30Meg wicont. & Cables .... 
$1251 40Meg 72 HT 40 Mil w/softwar 
§$T4051 40Meg Full HT w/software . . 


TAPE BACKUPS 

—=S=EVERE X—- 

40Meg Internal XT or AT...... 
by TEAC 

60Meg Internal w/Qic-02 ...... 

60Meg External w/Qic-02...... 








H Placer Set ll.................. 
Goldstar Ega Monitor 650x350..... 
(Expires 1-31-88) 





Mac II Monitor 















PC Security Lock 


Security lock guards the on/off power 
switch on your PC. Simply turn off the 
power and lock up the switch. The lock 
is constructed of heavy-guage metal. 
It’s easy to install and won't void your 
computer’s warranty. 

g00 


LIST 79°° _ Mead’s 1 

















Intel Above Board 

e 2010 - 128K Exp. to 2Meg 

e PC AT Compatibles 

e Provides Conventional-Expanded & 
Extended 


List 545° Mead’s 19990 


ALL TRADEMARKS ARE REGISTERED 
with their respective companies 


800-654-7762 


SALES 
7AM—6PM PST 


702-294-0204 


Customer Service ¢ Order Status 
SAM—4PM PST 


Circle 158 on Reader Service Card 


ST225 & ST238 come with Western Digital Controllers 


This Months SPECIALS at our COST 


WE CUSTOM CONFIGURE ALL SYSTEMS CALL 800-654-7762 For YOUR Configuration 













e 42900 
., 45900 


. 16959 


LIQUIDATION SALE — ALL ITEMS LISTED BELOW 


° Major Mfg Drive 
* 640x480 VGA 30% — 80% OFF LIST PRICE ea Woe 
List 895¢Mead's 495°° | MEAD Computer has just purchased these items from an OEM at a liquidation price | * Major Mfgr. 


10MEG HARD DRIVE BG Gaeouie 25 
° Ye Height/Factory Fresh e 45 Meg (450 ft) 2 Ca 
° 80 Mil. Sec. e Individually Wrapped NEC 
e 3 Month Warranty ° 5 Year Warranty V-20 80 Mhz 
List 299°° Mead’s 12900 List 39°° Mead’s 1400 ea 900 








e This was the 
used by IBM 
e Full Height 
© 360k 
List 24990 


NO SURCHARGE FOR MCIVISA 
TERMS: 
MC e VISA e COD « CASH 
FAX Purchase Orders from Qualified Firms 
702-294-1168 Personal Checks * AE add 4% 


$36900 


We are passing these savings and warranties on to you! 


TANDON TM100-2A 





Le % 
rs Z S 
AN= 


LFS ws 
CAT 286-10 
BASE SYSTEM 


e 512K (120 NS) 
e 200 Watt Power Supply 
e AT Style Keyboard 
e Western Digital Controller 
e Teac 1.2 Meg Floppy 
¢ Legal Bios w/manuals 
e Systems Documentation 
e 1 Year Waranty 
¢ Clock Calendar 


e 10 MHz - O Wait State 



































oe” MODEMS, POWER SUPPLIES 






























i) bg Ay, 
pero a c DigSS e 150 Watt 
a =SEVERE X—- Le e UL Approved 
EV-920 EverCom 12 300/1200bps...... 8400 e Direct PC Replacement 
EV-940 Internal 300/1200/2400 ....... 179° 5900 
EV-945 External 300/1200/2400 ...... 23900 
312 DISK DRIVES 
Complus by TOSHIBA 
1200 Baud wiBitcom................ gg00 720k w/mounting Brackets 
109°° 











COPROCESSORS HARD CARDS 
Intel 8087 5Mhz.................... " 
y OSICOM Technoligies 
sab wend abe (ate etek ee bebe ke ee e 32.7 MB FORMATTED 
WRN Sete d a ety te ca oe gk, HEL e USES ONLY 11/ SLOTS 
intel 80287 sets ee ee ee e INSTALLS IN SECONDS 
Intel 80287 10Mhz.................. e 65 MSEC ACCESS 
Intel 80387 16Mhz.................. e AUTO HEAD PARKING 
ped rtd (he ioe parkdeme BG woe oh e SHOCK MOUNTED 
n Ove BORN oo Si is he as e 
MEMORY UPGRADES 30Meg ead eal nN 
256k 100NS.............. 0s eee 5 ao g 
256k 120NS............... 3/79 30990 






POOK TOONS bios ¢ craees census 

















1.2 Meg Floppy 









List 199°° Mead’s 79°° 






































3M Equivalent Data Cartridges 4128-128k Upgrades 

























MIGENT DATABASE 
Software 








EPSON LQ 1500 Tractors 
e This tractor has been discounted 
by EPSON 
¢ Mead has purchased remaining stock 
at a liquidating sale 
goo 


List 999° Mead’s 3 






e Ability 1.0A 

e Database Manager 
Spreadsheet * Word processor 
Communications & More 


List 199°° Mead’s 2900 


original drive 


Mead’s ggoo 





















































1000 Nevada Highway e Unit 101 | SHIPPING: (Minimum 625) 










Boulder City, Nevada 89005 UPS -e 






Federal Express 
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The Ultimate 
Diskette Value... 


Discover the 
Difference... 


2 FOR 1 LIFETIME WARRANTY 


/ Pkg’d in 6 different colors, bulk or boxed NOW IN 
¥ Backed by 2 for 1 Lifetime Warranty COLOR 
/ 100% tested and certified 


/ Made to exceed A.N.S.I. specs by 62.5% with a 
guaranteed clipping level of 65% or above 


/ Includes tyvek envelopes (not paper), write protect 
tabs and user labels 


/ Brand-name quality at affordable prices 


5-1/4" - 48 TP DS-HD 96 TPI 
DS-DD IBM-AT Compatible 


BULK 
49 = (1.09 
= OR GRAY a 
59 BOXED ] ] o 
a COLOR a 


Simply top Brand-Name Quality, made in the 
U.S.A. by a leading manufacturer. Factory 
polybagged in lots of 20 (min order 40) 





























America’s 


| (ors [20k Premium Quality 


Color Diskettes 






¥ TIMELESS WARRANTY 
Performance exceeds A.N.S.I. spec. by 88% 
Each disk 100% tested and certified 

/ 14 COLORS for data organization 

/ Pkgs. of 10 tyvek sleeves, w/p tabs, & ID labels 


5-1/4" - 48 TPh DS-HD 96 TPI 
DS-D- IBM-AT Compatible 


89 SLASTIC STORAGE BOX ] SS 
COLOR ° 

69s (1.25 
* COLOR - 


3-1/2" - 135 TPi 3-1/2" - 135 TP 
DS-DD COLOR BLACK DS-HD 


] 75 PLASTIC 4 90 
a STORAGE BOX i 
America’s No. 1 


Name-Brand 
Diskettes 


DS-HD 96 TPI 

















5-1/4" - 48 TPL 
DS-DD ir ght. AT Compatible 


79 2 1.60 
With FREE Platen Cleaner 


Nashua 


5-1/4" - 48 TPL Be: é DS-HD 96 TPI 
DS-DD as Meng IBM-AT Compatible 


MAS 
54 | Oi BOXED 1.45 









5-1/4" DS/DD 48 TPI 
Exceeds ANSI specifications 


+ 6¢ FOR TYVEK 


ORDERING INFORMATION 


TERMS: P.O. orders accepted, government and schools on 
net 30. SHIPPING: U.S. orders add $3.00 per 100 diskettes 
or fraction thereof, add $3.00 for COD orders. 

PRICE PROMISE: We will better any lower delivered price 
on the same products and quantities advertised nationally. 













Toll Free Order Line: information Line: 


1-800-233-2477 _ 1-801-561-0092 


199 COTTAGE AVE. 
CAomputer SANDY, UTAH 84070 


M sega HRS: 8 AM TO 5 PM 
ffairs,inc. (ut. TIME) 
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9-TRACK MAG. TAPE SUBSYSTEM* 
FOR THE IBM PC/XT/AT AND... 


For information interchange, backup and archival storage, 
AK Systems offers a 9-track, IBM format-compatible 
Yo" magnetic tape subsystem for the IBM PC, featuring: 


= IBM format 1600/3200 and 800 cpi. 
= Software for PC-DOS, MS-DOS, XENIX. 


a Also for AT&T, DEC, VAX, 
VME, S-100, RS-232, 


IEEE 488. AKSystems 


#% formerly IBEX Mainstreamer 


0741 Ma St 
Cha sworth CA 91311 


Write, phone or TWX for information TWX: 91¢ 0-493- -2071 


SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $39/yr. covers: 
¢ Fire ¢ Theft * Power Surges 
¢ Earthquake * Water Damage * Auto Accident 


For information or immediate coverage call: 


1-800-848-3469 


a" s"2 2S 
os 
— 

——a -=+ = 


SAFEWARE, The /nsurance Agency Inc. 


2 : 7 on Reader Service Ca 


16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 


We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 


LAWSON LABS, INC. 


5700 RAIBE ROAD 
COLUMBIA FALLS, MT 59912 
406-387-5355 


vader Service Card 


Dynamic Where the 
Electronics | CUSTOMER 
CO. ™% = =| Comes First! 


8087 - 5,8, 10 MEG 
80287 - 6,8, 10 MEG 
80387 - 16,20 MEG 


64K e 256K e 128K 
V20 e V30 


No refund, only exchange. 
Exchange good for 30 days, unless 
manufacturer warranties merchandise longer. 


Phone: (744) 582-1224 
FAX: (714) 582-3780 


27402 Camino Capistrano, Suite 112 
Laguna Niguel, Califomia 92677 


Affordable accelerator 
for IBM®-PC and 
compatibles 


@® PC-BANDIT speed is Bin. x 3.1 in. 
user selectable at 7.4, 
6.7 or 6.2 MHz. @ Fully compatible with 
® Software selectable at virtually all PC-based 
4.7 or BANDIT speed software 
@ No expansion slot @ Quick and easy to 
required install 
@ Includes 3 software ® Increases speed as 
programs, including much as 280% 
TSR Speed Select (Norton™) 
Software @ 8 MHz NEC V20 CPU 
@ Maintains correct option only $16.95* 
system clock speed *(Plus shipping) 


PRISM ELECTRONICS, INC. 
14682 NE 95th St., Redmond, WA 98052 


(206) 881-1088 
(Dealer inquiries invited) VISA 


IBM is a registered trademark of International Business Machines Corporation. Norton Utilities is a trademark of Peter Norton. 


DATA ACQUISITION 
PROCESSOR™ 


onboard intelligence 
for IBM PC/XT/AT 
analog and digital I/O to 
150,000 samples/second 
80186 coprocessor — 
real time processing 
onboard software, incl. FFT 
run applications without 
programming 
direct access to Lotus 1-2-3 
manual with tutorial and 
sample applications — $20 
- digital I/O from $995 
- analog I/O from $1695 


Microstar (206) 881-4286 


ay 4 2863 152 Ave. N.E. 


Telex 510 601 3473 





\N hat’s New at | ie secs of ie 
electro-mechanical components 
AMERICAN DESIGN COMPONENTS? for thehabbeiin oo" 


15 Mb 10 Mb 5%” FULL HEIGHT 5%” 
5%” FULL HT. 5%”, HALF HT. DISK DRIVES — 1/2 HT. 



























e warehouse 60,000 items at 
American Design Components — 
expensive, often hard-to-find com- 























































_ |DISK DISK geen DISK | 
a eda at a fraction of their DRIVE DRIVE {| 48 TPI(IBM® Compatible) | DRIVES f 


DS/DD, 80 Track 
Tandon #TM100-2 or equiv. 


Item #7928 $79.00 New 
2 for $1 50.00 New 


48 TPI (TRS80/Zenith/ 
Xerox 800 Compatible) 
DS/DD, 40 Track 
Shugart #450. Item #1892. 


$79.00; 2 for $150.00 


48 TPI, SS/DD, 40 Track 
Shugart #SA400. Item #1895. 
$39.50; 2 for $75.00 


96 TPI, DS/Quad Density 
CDC #9409T - 


You'll find every part you need — 
either brand new, or removed from 
equipment (RFE) in excellent condi- 
tion. But quantities are limited. Order 
from this ad, or visit our retail show- 
room and find exactly what you 
need from the thousands of items on 


display. 
_ _ Removed from working equip- 
OPEN MON. SAT., 9-5 ment. Tested & formatted. 


Mfr — CMI model CM5619 
THERE’S NO RISK, _ See 


With our full 90-day warranty, Item _ #14511 


COMPUTER GRADE 
any purchase can be returned for 
any reason for full credit or refund. POWER SUPPLY 








IBM® 
AT Compatible) 


48/96 TPI, 1.2 Mb 
Double side, high density; 160 
tracks. Mfr — Panasonic #JU-475 


Item #10005 $109.95 new 
96TPI, (DOS 3.2 Compat. 


Double side, quad density. 
Mfr — Tandon TM55-4 


Item #1904 $79.00 
2 for $150.00 


MICROCOMPUTERS 
with EPROM 

























































(IBM® Compatible) 
Shock mounted, high speed, low 
power. Mfr — Tandon TM252 


Item #13250 $159.00 
Controller Card for above 
item #10150 $89.00 
115 CFM 
MUFFIN® ¢ 


(IBM® PC/XT Compatible) 



















































14” EGA COLOR MONITOR Bi + mC ae EI MCc68701 
PC, XT, & AT Compatible) 2114-45 1024x4(450ns) $ .99 : 
2148-55 3.49 
2149 1024 x 4 (45ns) 2.49 
115VAC/60Hz. 2167S-45 3.95 
























21W.; 28A.: 
3100 RPM; 5-blade model; alu- 
minum housing. Can be mtd. for 
blowing or exhaust. 
Dim.: 4*A6"sq. x 1%” deep 
NEW — Mfr: IMC 

item #1864 $12.95 
USED — Mfr: Centaur/Howard 


item #5345 $5.95 


Protect your Printer/ 
Typewriter with our 


,| DIABLO CLEANIN 


HM6116LP-3 2048x8(150ns) 1.89 
HM6116LP-4 2048x8(200ns) 1.85 
6147P 2.95 
6167P-6 4.50 


DYNAMIC RAMS 


4116-200 16,384 x1(200ns) .69 
4116-250 16,384 x1(250ns) .49 
4164-150 65,536 x1(150ns) 1.25 
TMS4164 65,536 x1(150ns) 1.95 
T™TMS4416 16,384 x4 (150ns) 3.75 
4464-150 65,536 x4 (150ns) 4.95 
8118 16,384 x1(120ns) .49 
41256-150 262,144 x1 (150ns) 












Other uses—runs CB & car radios. 
Comes ready to plug in! 
1DC Output: -5V @.5 amp. 
+5V @ 3 amp. 
+12V @6 amp. 
Input 115V/6OHz. Dim.: 9%” W 
x 3%” H. (Rubber ft. incl.) 


Item #9501 $24.95 New 
COMMODORE/AMIGA 
POWER SUPPLY 


a! 













The MC687071 is an 8-bit single 
chip microcomputer unit that en- 
hances the capabilities of the 
M6800 family. TTL compatible, re- 
quires one +5V power supply for 
nonprog. operation. Includes 2048 
bytes of eprom, 128 bytes of RAM, 
serial comm. interface (SCI), 
parallel 1/O, and a 3-function pro- 
grammable timer. Item #9496 


$ 9 : 9 5 (house numbered) 



















































-| Perfect for text, CAD, & other graphics ap- 
plications. Scanning frequency to 25KHz. 
Resolution: 720 x 350 max. 
Input: 110/220V, 50’60Hz., 8OW. 
(Hook-up diagram incl.) Mtd. in metal housing. 
Mfr. #14-GZF2 

item #14864 $179.00 new 


5” COMPOSITE VIDEO 
MONITOR 







G 
































EPROMS 


2708 1024x8(450ns) 4.95 
2716 2048 x8 (450ns) 3.49 
™TMS2532 4096 x8 (450ns) 5.95 
2732 4096 x8 (450ns) 3.95 
2732A-25 4096 x8(250ns) 3.95 
27C64 8192x8(250ns) 4.95 
2764 8192x8(450ns) 2.95 
2764A-25 8192x8(250ns) 3.55 
2764-250 8192 x8(250ns) 3.55 
MCM68766 8192 x8 (350ns) 15.95 
27128A-25 16,384x8(250ns) 5.00 
27128-250 16,384x8(250ns) 4.25 

27C256 32,768 x8 (250ns) 7.95 . 
#130569SXD item #15419 7258 32.768 x8 (250ns) 595 puts. Self programming boot strap. 


item #14047. $19.95 new 3 sets/$ 14.95 new | 27512 65.536 x8 (250ns) item #13608 $9.95 


ae :) VE 3:||3-eee OT EPPING MOTORS Fig. 2 Call or Write with 
plastic cabinet, w/brightness control knob. FN \ (ee 2) RO) ots for ROBOTICS... Shaft 114” L Your Requirements 


Dim.: ae x 8”H x 8%” deep ” deep , x %” dia. 
lia a Item #14536 $24.95 MAGNIFYING — BATTERY BAEK 


EXTERNAL DISK DRIVE 
CHASSIS. 


MC68705 






























7 FRA 

























DC Output: +5V @8 amps. 
+12V @ 1 amp. 
—5V @ 250 ma. 
Input: 110OVAC/60 Hz., +20% 
Dim. 12°. & 3%" Ax 54"D 
Frncl. in alum. housing. Fan cooled. 
Mfr © Shindenger Electric 


Sercaasee 

For printers & typewriters w/print 
wheel, spindle, & metal ball type 
print elements. Good for 5 clean- 
ings. Incl.: platen cleaner, type/print 
element cleaner, sound shield 
cleaner, plus buffers & cloths. 
Mfr — Diablo Supplies #49R87106 






ta 


MC68705 — HMOS, 8-bit, medi- 
um performance microcomputer. 
On-chip resources: 3776 bytes 
Eprom, 112 bytes RAM. 8 inputs & 
24 programmable bidirectional out- 













































































Fig. 1 
t 


Precision 
steppers with 
increments from 
1 to 7.5 degrees. 
Speeds up to 


5,000 steps. 
















Shaft 9%6_" L 
x %” dia. 







Stall 
Item Step Volts Torque 
No. Angle DC oz/in Type Mfr. & Part No. Fig Price 

5431 1 5 17. PM _N.A. Phillips 1 $9.95 ea. 
A82310-M2 2/$14.95 

5275 1.8 1.8 72 PM Superior Electric 2 $19.95 ea. 
2 MO61-FF-6201B 2/$37.50 

7630 1.8 3.0 200 PM Superior Electric 2 $34.50 ea. 
MO92-FT-402 2/$59.50 




































Consists of: 2 solid gell cell bat- 
teres, 6V @ 9.5Ah ea. Connec- 
ted in series by a fusable harness. 
Mating battery charger: 12VDC 
@ 800Ma. Perfect for battery- 
operated toys, robotics, solar stor- 
age, burglar & fire alarms, etc. 
OA Dim.: 4% "Wx 5%"Hx 5%"D 


Iten #14619 $29.95 new 














Multi position, 30”, 
completely adjustable 
swing arm w/3-way metal C-clamp. 
Has 4” diopter magnifying lens, 
w/ruler. Porcelain lamp socket, & 
on/off switch; uses up to a GOW 
bulb. Color: Beige. UL listed. 


Item #13136 $24.95 new 













With 6OW 
power supply : 
(fan cooled). Can accommodate: 
2 full ht. drives ouritem #7928 
2 floppy drives #1904 
1 hard drive & 1 floppy #13250 
Input: 115/230V, 50/60 Hz. 


































Cea Bt sae a al onde AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMUM 
im.: x x eep ; ; ; 

YES! Please send me the following items: [] My check or money order is enclosed. | ORDER 

tem #14541 $59.50 Item How |] Charge my credit card. $15. 

ADAM No. Many? ____Description _ Price _—‘Total (1) Visa () Master Card [) Amex Byte-188 
















Computer Parts... Card No. 
























Adam Computer Kit — Exp. Date 
Less printer Signature 
Item #7410 Complete - $99.00 oo 
o . Telephone: Area Code Number 











Adam 5%” Disk Drive — 
Item #12830 Like New — $199.00} 


Adam Printer — 


Item #8839 $69.50 








Total 

Shipping & handling, we ship UPS unless 
otherwise specified. Add $3 plus 10% total. 
Canadian: $3 plus P.O. cost. Charge only. 


Name 


Address 









































? City 
saat : Sales Tax (N.J. dents only, 
Digital Data ee $19.95 or neces add 6% of total State Zip 
Adam Link Modem — J ORDER TOTAL All inquiries and free catalog requests call 201-939-2710. 
(Software included.) §99.95| For all phone orders, call TOLL-FREE 800-524-0809. in New Jersey, 201-939-2710. 
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PC488 __ $145 


LOW COST PC/XT/AT INTERFACE 
FOR IEEE-488 (GPIP/HPIB) 


@ SHORT CARD FOR PC/XT/AT & COMPATIBLES 
e@ 1 OF 6 INTERRUPT LEVELS 
@ 1 OF 2 DMA CHANNELS 
e@ UP TO 4 BOARDS PER COMPUTER 
@ CONTROLLER / TALKER / LISTENER 
@ INCLUDES SOFTWARE DRIVERS 
@ CUSTOM SOFTWARE SUPPORT AVAILABLE 
@ COMPATIBLE WITH MOST IEEE488 SOFTWARE 
PACKAGES FOR THE IBM PC 
® QUANTITY DISCOUNTS 
Call today for datasheet!! 


B&C MICROSYSTEMS 


355 West Olive Ave, Sunnyvale, CA 94086 
PH: (408)730-5511 FAX: “(408)730- -5§21 TELEX: 984185 
VISA & MC accepted. 


| not only a 
printer buffer | 


DCB THIS IS THE MOST SOPHISTICATED 
PRINTER BUFFER —- MULTIPLEXOR - SWITCH 


WITH TWO SEPARATE INPUTS (SERIAL AND PARALLEL} AND 
TWO SEPARATE OUTPUTS (SERIAL AND PARALLEL]. CAN BE 
USED LIKE STANDARD BUFFER WITH ANY INPUT TO ANY 
BUT ALSO YOU CAN CONNECT 2 COMPUTERS TO 1 
PRINTER, OR 1 COMPUTER TO 2 PRINTERS, OR 2 COMPUTERS 
AND 2 PRINTERS... AND MORE = 1 COMPUTER TO 3 PRINTERS 
OR 8 COMPUTERS TO 1 PRINTER. 
HIGH CAPACITY - 64 KB TO 266 KB AND - 266 KB TO 1 MB 
(MODELS A AND B). PAUSE, COPY AND RESET FUNCTIONS. 
SERIAL PORTS WITH 7 OR 8 BITS WORD LENGTH, 1 OR 2 STOP 
BIT, PARITY, XON/XOFF, DTR, RTS. 


DCB-A-64K $ 195 DCB-B-266K $ 755 (*) 


{*) Power supply and parallel cables are included. 

ALSO, WE HAVE THE MOST COMPLETE DATA CONVERTER 
UNIT. CONVERTS RS232 SERIAL TO CENTRONICS PARALLEL 
OR VICE VERSA, JUST BY MOVING JUMPERS. BAUD RATE AND 


PROTOCOL FULLY PROGRAMABLE. FROM 160 TO 19200 BAUDS 
INCLUDES: DTR, RTS, XON/XOFF, PARITY, etc 


peu $ BO I no 
{**) Power supply and cables NOT included asia 
ae 6 serial<>parallel 
DCU _ bi-directional converter 


INTECTRA Ine.—Dept.232 


2629 TERMINAL BLVD 
MOUNTAIN VIEW-CA-94043 


TERMINAL 
EMULATIONS 


NEW SOFTERM PC, 
THE LEADER IN EXACT 
arene TERMINAL EMULATIONS 
* OVER 30 EMULATIONS 

* KEYBOARD MACROS * HOTKEY 
* VIRTUAL DISK CAPABLE * SCRIPT FILES 
* KEYBOARD TRANSLATE * MULTITASKING 
* CAPTURE FILES TO DISK OR PRINT 


* FILE TRANSFERS WITH 7 PROTOCOLS 
(I.E. KERMIT-SERVER,HAYES,XMODEM,ETC.) 
* CONCURRENT AND BACKGROUND 
COMMUNICATIONS AND MORE!!! 
A COMPLETE EMULATION & COMMUNICATION 
PACKAGE 


EIFTRONIC 
800/225-8590 
CALL FOR INFORMATION 


(303)593-9540 TELEX 450236 


Products & Solutions for 
Electronic Information Delivery 


e Digital Audio Record & Playback 
Systems 
Graphics Genlock 
CD-ROM Controllers 
CD-ROM & WORM Applications 
Optical Retrieval Systems 
Image Compression/Expansion Systems 
for Document Delivery 
LAN for Optical Media 
Multi-drive Optical Storage Units 
CD-ROM Premastering 


Online is an authorized IBM Value Added Dealer 
(VAD) and Advanced Product Dealer (APD). 


OEM AND DEALER INQUIRIES ARE INVITED 


TNE Corporation 


Dept. B-2, 20251 Century Blvd., 
Germantown, MD 20874 

(800) 922-9204 © (301) 428-3700 

© Telex: 3746439 © Fax: (301) 428-2903 


IBM is a registered trademark of the International 
Business Machines Corporation 


Serial QEEINNEE® Parallel 


Convert What You Have 
To What You Want! 


* RS232 Serial * Centronics Parallel 
* 8 Baud Rates * Handshake Signals 
* Latched Outputs * Compact 34, x 4% x 1% 


No longer will your peripheral choices be limited by the type 
of port you have available! Our new High Performance 700 
Series Converters provide the missing link. Based on the 
latest in CMOS Bok wit these units feature full baud 
rate selection to 19.2K handshake signals to maximize 
transfer efficiency. Detailed documentation allows 
simplified installation. Order the Model 770 (Ser/Par) or 
Model 775 (Par/Ser) Today! 


Tineseaniee only $g9,%° 
igerIronics 


Connector Option $10.00 
mcomrone ee CA Residents 6% tax 


400 Daily Lane UPS Shipping $3.00 
PO. Box 5210 
Grants Pass, OR 97527 


Call (503) 474-6700 or 474-6701 
ear For FAST Delivery 


9-Track Tape Siibsysiem 
for the IBM PC/XT/AT 


Now you can exchange data files between 
your IBM PC and any mainframe or mini- 
computer using IBM compatible 1600 BPI 
9-Track tape. Unit can also be used for disk 
backup. Transfer rate is up to 4 megabytes per 
minute on PCs and compatibles. Subsystems 
include 7’ or 10 12” streaming tape drive, 

tape coupler card and DOS or XENIX 
compatible software. 


Prices start at $2,995. 


[JURLSTAR ; 


9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 


BULK DISKS 


TDK 51/4" DS/HD $1.29 
KAO 51/4" DS/HD $1.19 
SONY 31/27 DS/DD $1.17 
TDK 31/2" DS/DD = $1.15 
DATASAFE 51/4" DS/HD 99¢ 
MAXELL 51/4°DS/DD 64¢ 
VERBATIM 51/4°DS/DD 59¢ 
3M 51/4" DS/DD  57¢ 
DATASAFE 51/4" DS/DD 939¢ 


Price Based On Quantity of 200 
Includes labels, sleeves & tabs. 


800-426-0247 


In NJ (201) 840-8911 
MC Smaller Qty. Avail. VISA 


PRINCETON. DISKETTE 
415 CENTRAL BLVD. BRICK. N.J 


Motion Control & 
Data: ACU See 


on your!IBM PC orApplell 
and all compatibles 


Siar 2 Axis Motion Controller: For many, types of 

motors & encoders. New I.C. (from HP) allows 
ses & nonens on the fly. ptically feclaied 

WISOFTWARE $450 in U.S. 

Four Axis Stepper Driver: With SOFTWARE & motor 

for instant automation. $95. 

Fast A/D Board: With programmed gain, 650 KHz, 

4 inputs, $220. Complete Scope hardware _& SOFT- 

WARE $525. Also: 12 Bit A/D, elay Driver, Real Time 

Clock. Circuit developers Project Book $25. 


How do you do it? Use our Local Applications 
vi LAB 40. One host adapter ($150) supports 

to 8 boards, like those above, on a 50 ft. 
ri bon cable. 


Please call (415) 755-1978 for free literature. 


(omputer (ontinuum 


(415) 755-1978 
Telex: 3727438 


75 Southgate Ave., Suite 6 
Daly City, CA 94015 


PC+MIDI 
=MUSIC 


It's a Simple equation. To plug your PC or PC- 
compatible into the modern world of music- 
making, use the complete line of MIDI soft ware 
and hardware from VOYETRA TECHNOLOGIES. 


SEQUENCER PLUS: 65-track total MIDI 
recorder/editor. 

CONVERSION PLUS: file converter for music 
notation programs. 

PATCH MASTER: network organizer and 
sound librarian. 

OP-4001: PC/MIDI interface card. 


“I've never seen a more powertul, easy-to-use 
music and recording system. . . bug-free.” 
(PC COMPANION) 


For more information contact VOYETRA 
TECHNOLOGIES, Dept. PC, 426 Mt. Pleasant 
Avenue, Mamaroneck NY 10543, or call 

(914) 698-3377. 










Quelo” 6800 Development 


First release 1983 - MOTOROLA compatible - produces ROMable 
code, S-records, extended TEK hex, UNIX COFF. Portable 
SOURCE CODE. Native and cross versions on: ATARI ST, AMIGA, 
Masscomp, Sun, Apollo, Charles River, VAX VMS and UNIX. 


AVPROM 
$295 


For IBM-PC’s & com- 
patibles, menu-driven 
AVPROM programs 
EPROMs up to 8x 
faster than serially- 
connected units (20 
sec. for2764). . | 


68020 Cross Assembler Package 


Supports 68000, 68010, 68020, 68881 and 68851 
For CP/M-68K and MS/PC-DOS - $750 


£ Programs 2716 
= thru 27512A and 


68000/68010 Cross Assembler Package = CMOS variants 


For CP/M-80, -86, -68K and MS/PC-DOS - $595 


68000 "C" Cross Compiler gang versions 


For MS/PC-DOS by Lattice, Inc. - $500 





For complete 
68020 Disassembler specs, free 32 pg. 
Supports 68000, 68010, 68020, 68881, 68851 


For CP/M-68K and MS/PC-DOS - $495/295, = development tool 
Amiga and Atari ST - $119/79, CRDS UNOS - $995/595 : SSS d catalog, Call 


‘800-448-8500. 


or 207-236-9055 


AVOCET 


SYSTEMS, INC: 
120 Union St., Rockport, ME 04856 


68000/68010 Software Simulator 
For MS/PC-DOS by Big Bang Software, Inc. - $285, VAX - $1900 





Call Patrick Adams today: Quelo, Inc. 
2464 33rd. West, Suite #173 
Seattle, WA USA 98199 
Phone 206/285-2528 
Telex 910-333-8171 


Site, Corporate, OEM licenses 
COD, Visa, MasterCard 





TM: Quelo, Quelo, Inc.; MS, Microsoft Corporation; CP/M, Digital Research 


CROSS-16 META 
ASSEMBLER 


Table based 8/16 bit cross-assembler. = 3 ~~ 
@ Table a = CN 
a Uses manufacturer's assembly mnemonics. ‘ 
@ Tables & Example Source files are included for ALL 

of the following processor families: 


1802 3870 64180 6502 

65816 6801 6805 6809 

6811 68000 7000 8048 

8051 8085 8086 8096 
_ COP800 SUPER8 Z8 Z80 


m Users may modify or create new tables for 
additional processors. 


UNIVERSAL E(E)PROM 


@ On board power supply (110/220V AC). 

@ No personality modules; Device selection by menu. 

e Direct technical support; Full 1 year warranty. 

@ User friendly software; Complete help menu. 

© Quick pulse algorithm (27256 under 60 sec). 

e All 24/28 pin parts to 1 Mbit; CMOS; EEPROMS. 

® Micros: 8741, 8742, 8748, 8748H, 8749, 8749H & more. 
@ IBM-PC, Apple, CPM or Unix driver; Autobaud RS232. 
@ Offset/split Hex, Binary, Intel & Motorola 8,16,32 bit. 


e@ Manual with complete schematics. 
Call today for datasheets !! 


B&C MICROSYSTEMS 
355 WEST OLIVE AVE. SUNNYVALE, CA 94086 
PH: (408) 730-5511 FAX: 408-730-5521 TELEX: 984185 
VISA & MC accepted. 


@ Produces listing, symbol table, and 8/16 bit binary, 
Intel and Motorola hexcode. 


a 5’' DSDD for PC/MS-DOS 2.0 or greater. 
$99.95 US $1 39.95 CDN 

m Portable C sourcecode is available. 

Worldwide shipping (AIRMAIL) & handling included. Credit 


Card orders ($139.95 CDN) please specify: Card number, 
name on card and expiry date. 


Universal Cross-Assemblers 
P.O. Box 384, Bedford, N.S. 
Canada B4A 2x3 


$2295 
RETAIL 


US) ee) -— 
Translate your BASIC source programs ee NOFFER 
to Pascal source. P-tral, now available 
for the IBM PC and compatibles, will ‘ 
translate MS-BASIC/BASICA to Turbo ® Model PC 3600 
Pascal ¢ Repeatability .001” 

(Req Dos 2.0 or later w/ANSI.SYS). e Speed at 7” Per Second 
Also available for the Apple Il series ¢ Vacuum Paper Hold Down 
(incl. IGS) and converts Applesoft to ¢ High Resolution Circles: Suitable for 
Apple Pascal. PCB Artwork 
(212) 206-6490 / 924-0576 


WOODCHUCK INDUSTRIES 
340 WEST 17TH STREET (#2B) 
NEW YORK, NY 10011 


er Service Card 


(415) 490-8380 ZERICON 
4423 ENTERPRISE ST. ¢ FREMONT, CA 94538 


Ve 


e 4- and 10 socket 


too. Call for prices. -EMULATES 2716-27256 EPROMS. 


-FAST 19,200 BPS TRANSFER RATE 
-MENU DRIVEN EPROM SELECTION. 
-AUTO EMULATION ON POWER-UP. 
-BATTERY BACK-UP MEMORY. 
-FACILITIES FOR FORMATTED 


-PAYS FOR ITSELF WITH FIRST PRO- 


“SOFTWARE INCLUDED, SUPPORTS 





PROGRAMMER KITS FROM $95 
-ALL EIGHT PORTS ARE DOS 


-EIGHT RS232 PORTS; CAPABLE OF 


-ENHANCED INT 14H BIOS DEVICE 


-USED IN REAL TIME EVENT DRIVEN 


-OPTIONAL RS422 INTERFACES 


-SUPER FAST PROGRAMMING 
-QUICK AND INTELLIGENT PRO- 


-SUPPORTS MEGABIT EPROMS. 
-PROGRAMS THE LARGEST VARIETY 


Distributor Inquiries Welcome! 
P.O. Drawer 1346; 399 Hwy. 90 
Bay St. Louis, MS 39520 
601-467-8048 Telex: 315814 (GTEK UD) 
FAX: 601-467-0935 
Order Toll Free 
1-800-255-4835 


Circle 106 on Reader Service Card (DEALERS: 107) 


MODEL ROMKX-2 . 
EPROM EMULATOR 


\ 















CODE LISTINGS. 







JECT. 







SPLITS FOR 16 AND 32 BIT SYS- 
TEMS. 







MODEL PCSS-8X MULTIPORT 
SERIAL BOARD 






COMPATIBLE. 







SIMULTANEOUS OPERATION. 







DRIVER WITH INTERRUPT DRIVEN 
RECEIVE QUEUES AND AUTO- 
MATIC HANDSHAKING. 









APPLICATIONS. 







AVAILABLE. 












MODEL 9000 
(E)(E)PROM PROGRAMMER 







SPEED! 







GRAMMING ALGORITHMS. 








OF CHIPS, PROM REPLACEMENTS, 
EPROMS, EEPROMS, MPUs. 
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AMERICAN 
RESS 


LD id re 17.0 A) 


tue 


30-DAY MONEY BACK 


Boston 
59 Prince St 
Brookline MA 02146 


1-800-451-5279 


Stone Mountain, GA 30083 


1-800-451-5279 


5231 £. Memorial Drive, Suite 206 
IBM AT, XT are registered trademarks of International Business Machines, inc. Hercules 1s a registered trademark of Hercules, Inc. 


New York 


135 W. 26th St., 8th FI. 






New York, N.Y. 10001 


212-627- 
(212) 627-9884 





FAX 














Los Angeles 
6951 Warner St., Sulte 294 
Huntington Beach, CA 92647 


1-800-451-5279 


PcPRIME Systems, Inc. 


Chemical Bank 


305 Seventh Ave.. NY, NY 10001 
For the Acct of: PCPRIME Systems, inc. 
Acct. # 021 028877 


Wire Transfer 
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PcPRIME 





640K 8 MHz 
10 MHz Optional 


$G50 


100% IBM XT-Compatible 

Phoenix BIOS Installed 

One 12" High Res. Amber Monitor (720x350) 
Hercules Graphics Emulation Card w/Printer Port 
Intel 16-Bit 8088-2 Running at 4.77/8.0 MHz 

640K RAM on Board 

Two DS/DD 360K Half-Height Fujitsu Direct Drives 
8 Fully IBM Compatible Expansion Slots 

Runs all MS-DOS Programs Including 1-2-3. Flight 
Simulator, DBase I!] Plus, AutoCad, WordStar, Wordperfect, etc. 
Operates MS-DOS, PC-DOS, GW Basic, Novell, Xenix, Unix, 
Keyboard Selectable 4.77 and 8.0 MHz 
Accepts all IBM Parts 

150 watts 110/220 VAC Power Supply w/Four Cables 
Keyboard w/LEDs, Enlarged Return/Shift Keys w/84 Keys 
Two Printer Ports/One Serial Port/One Light Pen Port 
Multi 1/0 Card: Controls Two Floppy Drives 

Printer Port /Game Port/Serial Port, 2nd Optional 
Battery Back-uped Real-Time Clock /Calendar 
8087 Math Co-Processor Socket Installed on Board 
6 EPROM Sockets also Installed on Board 
Power-on Seif Testing of System Components 
Speaker for Audio or Music Use 

Nickel Plated, Enamel Coating, Heavy Duty Metal Case 
Six Slots Still Left Open after Systems Configuration 
Optional 2.5 MB RAM Card for Expanding Memory 
Optional 14” Dual Frequency Swivel-Based Monitor 
Optional 12” Swivel-Based Monitor 

Optional Black/White or Green Monitor 

Optional 10 MHz or NEC V-20 Micreprocessor 
Optional Enhanced Keyboard w/101 Keys & 12 F Keys 
Optional 1200/2400 Internal/External Modem 
Optional 1.2 MB 5'%” Drive 

Optional 720K/1.44 MB 3'2" Half-Height Floppy Drive 
Optional Color Systems w/High Res (640x200 or 640x400) 
Optional 20/30 MB Hard Disk Systems 
Optional Autoswitch EGA Systems/Printer of all Kinds 
Ready for Network /Multi-User/Mouse/Joy Stick Interface 
Ready for 20-60MB Tape Back-Up Installation 


PcPRIME 88 W/20 MB & 1 Floppy 
Seagate ST 225,65 MS ...... 
PcPRIME 88 w/30 MB & 1 Floppy 
Seagate ST 238,65 MS...... 


Network/Multi-User 





installations 


ALL PcPRIME SYSTEMS FEATURE: 


e Operating Manual for Monitor, Keyboard, Motherboard, 
MGP, Multi 1/0, Serial Cards 
e Fully Set-Up and Diagnostic Tested in America 













PcePRIME 


286 


ONE MEGA byte 10 MHz 





12 MHz/*0” Wait Optional 








e710 


100% IBM AT-Compatible 

Phoenix BIOS Installed 

One 12” High Res. Amber Monitor (720x350) 

Hercules Graphics Emulation Card w/Printer Port 

Intel 80286 Running at Dual Speed 6 and 10 MHz 

Chip Technology VLSI Chip Set 

Runs all MS-DOS Programs Including 1-2-3, Flight 
Simulator, DBase Ill Plus, AutoCad, WordStar, Wordpertect, etc. 
Operates MS-DOS, PC-DOS, GW Basic, Novell, Xenix and Unix 
One Megabyte RAM on Board ; 

8 Expansion Slots: Six 16-Bit/Two 8-Bit 

WD-Combined Hard Disk/Floppy Disk Controller 

Controls Two Hard Disks and Two Floppies 

Keyboard w/LEDs and Enlarged Return/Shift Keys w/84 Keys 
Accepts all IBM Parts 

220 Watts 110/220 VAC Power Supply w/Four Cables 
Hardware Reset Button/Turbo Light Indicator Installed 
One Fujitsu 1.2 MB Half-Height High Density Floppy 

One RS-232 Serial Card w/2nd Port Optional 

Real-Time Clock & Calendar w/Battery Back-up 

Nickel Plated, Enamel Coating, Heavy Duty, Lockable 
Case Serve also as Keyboard Lock-Out 

Speaker for Audio or Music Use 

Power-On Self Testing of System Components 

80287 Math Co-Processor Socket Installed on Board 
Power and Hard Disk Indicator Lights Installed 

Five Slots Still Left Open after Systems Configuration 
Ready for 0S/2 Operating Systems 

Optional 3.5 MB RAM Card for Expanding Memory 
Optional 14” Flat Screen Swivel-Based Monitor 

Optional Black/White or Green Monitor 

Optional Enhanced Keyboard w/101 Keys & 12 F Keys 
Optional 720K/1.44 MB 312" Haif-Height Drive 

Optional 360K DS/DD Half-Height Fujitsu Direct Drive 
Optional 1200/2400 Internal /External Modem 

Optional Color Systems w/High-Res. (640x 200 or 640x 400) 
Optional 12/0" Wait MHz Systems 

Optional Autoswitch EGA Systems/Printer of all Kinds 
Optional 14” Dual Frequency Swivel-Based Amber Monitor 
Optional 12” Swivel-Based Monitor 

Ready for 40-80-130 MB Hard Disk Installation 

Ready for 20-60MB Tape Backup Installation 

Ready for Network /Multiuser /Multi-Tasking Interface 
Ready for Mouse/Joy Stick Interface 


PcPRIME 286 Systems ... $1,600 
W / 40 MB Seagate ST-251, 40 MS 


e 72 hours Burn-in Period 
e 30-Day Money Back Guaranty 
e One Year Fully Warranted Labor & Parts 





e Shipping Via UPS 
e We Ship APOs and FPOs too 





e Ready for Immediate Delivery 


PcPRIME 386 Systems ... $2,800 
W/40 MB Seagate ST-251, 40MS 





PcePRIME 





ONE MEGAbyte 16 MHz 
*"0°° WAIT 





100% Compaq 386 Compatible 

Phoenix 386 or Award BIOS Installed 

One 12” Swivel-Based High Res. (720x350) Amber Monitor 
Hercules Graphics Emulation Card w/Printer Port 

Intel 80386, 32-Bit Running at 16 MHz “0” Wait State 

Runs all MS DOS Software Including Lotus 1-2-3, Wordstar, 
AutoCad, Flight Simulator, DBase Ill Plus, Symphony, etc. 
Operates MS DOS 2.1, 3.1, 3.2, 3.3, GW Basic, PC DOS, Unix, Xenix 
Keyboard Switchable between 16 MHz ‘0’ Wait or 8 MHz 

One Megabyte Parity Checked Static Column RAM on Board 
w/Socket for Additional One Megabyte of Memory up to 16 MB 
8 Expansion Slots: 2 8-Bit, 5 16-Bit, 1 32-Bit 

32-Bit Slot Can Support Up To 16 Megabyte of RAM 

Three Address Modes: 

1. 8086-Compatible Real-Address Mode 

2. Protected 80286 Virtual Address Mode 

3. Protected 80386 Virtual Address Mode 

Sixteen Interrupts /Seven Direct Memory Access (DMA) 

64 Terabytes of Virtual Address Space 

80287 /80387 Math Co-Processor Socket Installed on Board 
Real-Time Clock & Calendar on Board w/Battery Back-Up 
Enhanced Keyboard w/LEDs and Enlarged Return Shift Keys 
Software Utility to Emulate Expanded Memory for Lotus 123, Etc. 
WD-Combined Hard Disk /Floppy Disk Controller 

Controls Two Hard Disks and Two Floppies 

Hardware Reset Button/Turbo Indicator Light/Speaker Installed 
Internal Address Bus/Memory Interface/BIOS all 32-Bit 
Integrated Memory Management Unit/Virtual Memory Support 
Hardware Fixed-Point Multiply and Divide 

Standard 8 MHz 1/0 Channel Timing/ Pipelined Inst. Execution 
220 Watts 110/220 VAC Power Supply w/Four Cables 

One Fujitsu 1.2 MB Half-Height High Density Floppy 

One RS-232 Serial Card w/2nd Port Optional 

Nickel Plated, Enamel Coating, Heavy Duty, Lockable Case 
Power-On Self Testing of System Components 

Power and Hard Disk Indicator Lights Installed 

Five Slots Still Left Open-after Systems Configuration 

Optional Black/White or Green Monitor 

Optional 14” Tilt/Swivel-based Flat Screen Monitor 

Optional Enhanced Keyboard w/ 101 Keys & 12 F Keys 
Optional 720K /1.44 MB 3'2” Half Height Floppy Drive 

Optional 1200/2400 Internal /External Modem 

Optional Color Systems w/High-Res. (640x 200 or 640x 400) 
Optional 20/30 MHz Systems 

Optional Autoswitch EGA Systems /Printer of all Kinds 

Ready for O0S/2 Operating Systems 

Ready for 40-80-130-180 MB Hard Disk Installation 

Ready for 20-60MB Tape Backup Installation 

Ready for Network /Multi-User /Multi-Tasking Systems 

Ready for Network File Servers /Mouse/Joy Stick 












Terribly Fast. 


e Enlarged Shift/Return Keys 
w/Tactile Feel 

© Power Lock Key Installed 

e Contrast Adjusting Knob 

@ Brightness Adjusting Knob 

© Turbo Speed Light Indicator 

e Hardware Reset Button 

e 9" High Res. (720x350) Dual 
Frequency Amber Monitor 
Accepts Both Mono and 
Color Card 

© Dimension: 17.3"W x 8.2"H 
x 16.9°D 

e Weights 26-28 LBS. 

© 150W or 200W Power Supply 

© Three Half-Height Drive Slots 

e Reinforced Aluminum Frame 

e 7 Expansion Slots Available 

© Optional EGA/Color Systems 





' PcPRIME 88 Portable... $1,000 


Configured Same as PcPRIME 88 
W/20 MB Seagate ST-225, 65 MS, One Floppy .. $1,300 


PcPRIME 286 Portable ................ $1,600 
Configured Same as PcPRIME 286 
W/40 MB Seagate ST-251, 40MS............ $2,150 
PcPRIME 386 Portable ................ $3,000 
Configured Same as PcPRIME 386 
W/40 MB Seagate ST-251, 40MS............ $3,500 






Circle 129 on Reader Service Card 


PAL/EPROM PROGRAMMER CARD DIGITAL and 
For PC/XT/AT Systems 

NEW -- VERSION 2 OF SOFTWARE AND HARDWARE AN ALOG | / () 
-Programs 20 and 24 

Pin MMI, NS, Tl, AMD, fe a 


ALTERA, CYPRESS, 


RICOH, and PANATEC ae > for the 
PALS. Supports EPLD, a : 


polarity, RA, and shared < 

product term types. EE 

-Functions Include: Read, gies 3 

Write, Verify, Protect, i ae 9 9 


Edit, Print, and File load 
and save of program. 
-JEDEC supported. 
-Software Included 


100MHZ LOGIC ANALYZER CARD 


For PC/XT/AT Systems 
-24 Channels at 25Khz-25Mhz NI I 
-6 Channels at 100 Mhz 


-Internal Clock up to 100 Mhz 


External Clock up to 25 Mhz This board has three 8255 VIA’s that make 


-Threshold Voltage TTL, ECL, 


ee fort 10 rtby up the nine 8 bit I/O ports. That’s 72 I/O 

-All Software Included lines! This board also has 16 ANALOG inputs. 
Each input has a0 to 5 volt range, 8 bit reso- 
TECHNICAL INFO (201) 994-6669 ial lution (256 steps), 20 meg input impedance. 
Link Computer Graphics, Inc. 4 Sparrow Dr., ; Conversion time is 200 us per channel. A DIP 
Livingston, NJ 07039. TLX: 9102409305 LINK COMPUTER switch is used to select the V/O address. This 


board also has a prototype area. 
ORDER part # 83-064A $229.95 
































REAL WORLD I/O 
AD200 + 4 channel , For PC/XT/A Ts 
12-bit A/D board. fee P ARALLEL I/ 0 
ri —— 3 | This board has two 8255 VIA’s that make up 
Instrumentation < six 8 bit parallel I/O ports. That’s 48 I/O lines! 
$ E ADSOO ORDER part # 86-108A $99.95 
Piisvor Pe gts ian zs ADA300 + 8 channel, 8-bit A/D: single D/A; 24 : See 









programmable digital 1/0 lines. $239 
ADS00 + 8 channel, 12-bit A/D board. Software 
READ/ WRITE / : programmable gains of 1,10, and 100. Highly 
accurate integrating converter. 


FORMAT /DUPLICATE 7 digital 1/0 lines. High-Z inputs. $239 mere 
. AD100 + Single channel version of AD500. 10 digital ANALOG 1/0 
Disks from over 300 other micros \/0 lines. Same accuracy and programmable 


ions DAGDO Fast settling 12-bit dual D/A rt $169 ea Deeee tas 16 ered: sens bat eae 
; versio 7 = u converter. : ‘ ‘ : 
¢ availabe from previous ae DG24 + Digital VO board with 24 TTL lines is 8 bit resolution and 0 to 5 volt input range. 


age only $25.00 Call for Auth configurable in software. Space is provided for resistors to change the 
XB40 + Easy connect extender/prototype input voltage range. Conversion time is 200 


board with terminal strips. 
To Ord 
Raion. Then OEM discounts available. us per channel. 


><eiNaepyepr Real Time Devices, Inc. ORDER part # 87-016A $99.95 


1930 PARK FOREST AVENUE 
1454 Sixth Street, Berkeley, CA 94710 Soe 


STATE COLLEGE. PENNSYLVANIA 16804 


(415) 525-3113 (814) 234-8087 ORDER BY MODEM 


Now you can order by modem. You can check 
stock, check current prices, request a cata- 
log, and leave a message to John Bell. Call 


415) 591-3572 1200 baud N-8-1. On line 
EPROM/PAL Programmer . ee 


~~ & PAL MODULE $295 
¢ Programs 20 & 24 pin MMI 


! 
Ho, vers ae f || Pree Catalog! 
Securiy. BIB, LOAD, SME, To get a FREE CATALOG of JBE products 


EDIT, READ, WRITE, VERIFY, 2 
© User friendly menu driven S/W. send a label with your name and address and 


* EPROM MODULE (1, 4, 8 socket) $145 I will stick it on a catalog and send it to you. 
ent io gor, TEX HEX fe ei I ceeeenee as a Apple ee 
: Very fast (Quick pulse), reliable, easy to use and single board contro computers. 
E(E)PROM & MC PROGRAMMER $495 MM.NS. T1'8 Signetics parts ve 


@ No personality modules; Device selection by menu. * 8741/42/48/49/50 Module $195 
e@ Built-in Eraser/Timer option ($50); Foam pad. -1, 4, 8 socket module available 


: : : -8748 Disassembler included 
Be ee appt Pel he eeerany: -Read Intel, Motorola, TEK HEX file 
e@ Stand alone duplication & verify (24/28 pins). * §751/52/252/44 Module $245 


@ Quick pulse algorithm (27256 under 60 sec). -Normal, Intelligent pr earemining 3) algorithm 


All 24/28 pi ts to 1 Mbit; CMOS; EEPROMS. -Read Intel, Motorola, TEK HEX 
oe 1-52-55. 9761 & * TTL & MEMORY IC TESTER MODULE $195 
Bee oe er SD SH Sl Csl ee, > ap Test almost TTL, CMOS, Dynamic, Static JC’s 
@ IBM-PC, Apple, CPM or Unix driver; Autobaud RS232. -Auto search for unknown IC part No. 


@ Offset/split Hex, Binary, Intel & Motorola 8,16,32 bit. -User can make his own test pattern 


© Kits from $165, Manual with complete schematics TINTERFACE CARD & CABLE © = $50 JOHN BELL ENGINEERING, INC. 


Call today, jor datashees i -Fits in any PC/XT/AT or compatibles 


B&C MICROSYSTEMS nee  XELTEK 400 Oxford Way, Belmont, CA 94002 


355 WEST OLIVE AVE. SUNNYVALE, CA 94086 


CA residents 
: - : - : 85 ~ - OF 4 q 
a La ae any GB 225 5500 tx (415) 592-8411 9am to 4pm Pacific time. 
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HAPPY 
z NEW YEAR! 
ORDER DESK ONLY 
OEM INQUIRIES 
WELCOME 


Continental U.S.A. Inside California L.A. & Technical Info 
800 
SD sy ee INCREDIBLE PRICE SQ9 
( 


72-8878 23-9977 213) 217-8912 
LOWOUTS!» 
. 0-K MEMORY) 
188 WATT 


AST™ ADVANTAGE! 
SWITCHING POWER SUPPLY 


MULTIFUNCTION CARD 
What a DEAL at $25.00! 


FOR YOUR IBM PC/AT | 
On/off switch in the front. Built in filter for easy Serial, parallel and game port standard 128Kb 
power cord plug-in. Two 4-pin power plugs for 


memory expandable to 1.5 Mb Piggyback allows 
floppy and/or hard disk drives. Large quantity in 





























expansion to 3.0 Mb. 


stock, but ORDER NOW: WHILE THEY LAST! Board with: 512K Memory............::.::cscee $175.00 
| AMDB MEMOVY conecsssscse tens $235.00 

Output: +5.05V at 22A 1.5Mb Memory .......:ceeceeee $299.00 
+12.02V at 4A Option for 2nd Serial POR exci ssettsesrenccen $ 20.00 


—12.0V at 1A 
+ 12.59 Reg., 1.5A D.C. 
Dim: 1314L X 512W X 234H 


We bought these from an OEM — BULK PACK. 
So, no AST™ box or manual. We supply our own 
manual. 1 Year Warranty. 


THE SPY IN 
THE SKY 


* FLOPPY DRIVES x 
OLIVETTI 


















NIPPON PERIPHERALS 
FULL HEIGHT HARD DISK DRIVE 





“DIRECT DRIVE. NEC UPD791D 
$65.00 (CHARGE COUPLED DEVICE) 







4096 ELEMENT 


This unit is a 4096 element linear image 
sensor that comes with a pre-amplifier board 
and A/D board. The device can be used for 
optical character recognition, document 


360K DS/DS_ 1/2 HT. 







QUME 







i? 10 Mb Unformatted 565.00 scanning or as a spectrometer. 
8.2 Mb Formatted ° LINEAR IMAGE SENSOR 


75 ms average access time | | 360K DS/DS_ 1/2 HT. 












REMEX 


RFD 480 


$35.00 


360K DS/DD 2/3 HT. 







WITH WESTERN DIGITAL 12 CARD 


$149.00 


SCSI CONTROLLER ADAPTEC 4070A 
Ss e Stationary Mouse 
e PC Magazine Editors S 
/O for the 299.00 RLL encoding First Choice for CAD Use S93 


ORIG. PRICE Steg “Makes all other Color 
NOW GQ NEED A Monitors look like faded 


i ee eee ee 499 curtains against this profes- 

1009: 65 nh edo AG 6 RRA ES 449 COLOR MONITOR sional graphics display”’ 

100-499 . 20S cee ceeee 399 

500-999 ..............005. 375 = FOR YOUR 1 YEAR WARRANTY 

1000+ ........... ‘‘Let’s Talk’ ™ ASK ABOUT OUR COLOR 
MAC II ? MONITORS FOR IBM PS/2 


Minimum Order: $25.00. Shipping & handling charges via 
UPS Ground: $.50/Ib. UPS Air: $1.00/Ib. Minimum Charge: 








$99.00 


FULCRUM TRACK BALL 




















1490 W. ARTESIA BLVD, GARDENA, CA 90247 


Continental U.S.A. $4.00. We accept cashiers checks, MC or VISA. No personal 
(800) 872-8878 check COD’s. Items reflect 5% cash or check discount. Califor- 
Inside California he L.A. Area & Technical Info. nia residents add 61/2% sales tax. We are not responsible for 


(800) 9223-9977 —_ (213) 217-8912 typographical errors. All merchandise subject to prior sale. 


Phone orders welcome. Foreign Orders require special 
handling. Prices subject to change without notice. 
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C.H.A.S. 


MICROSYSTEMS, INC. 


103 Route 46 West 
Fairfield, NJ 07006 
(201) 227-1565 
orders only 
1-800-543-CHAS 
TELEX 6503141175 


8088 Turbo Computer 
¢ 4.7710 MHz © 640K e AT Style Keyboard 
2 360K disk drives e 2 Parallel ¢ Serial e Game 
¢ Clock & Calendar w/battery * Mono graphics 
card e Amber monitor ¢ Word Perfect Executive 
e 1 YEAR WARRANTY $839.00 ($1,050.00 with 
20 meg hard disk drive and 1 floppy) 


286 Turbo Computer 
6/10 MHz ¢ 640K e Enhanced keyboard ¢ 1.2 MB 
FD ¢ 360K FD ¢ 2 Parallel ¢ Serial e Game ¢ Clock 
& Calendar w/battery ¢ Mono graphics card ¢ Amber 
monitor ¢ Word Perfect Executive * 1 YR. WARRANTY e 
$1300 ($1600 w/40 meg hi-speed HD w/1.2 meg floppy) 


** Color and EGA Systems Available ** 
¢ 20 MB HD Kit $260 « 30 MB HD Kit $275 e 
e Hayes compatible modems start at $75 e 
Printers start at $160 
Portable systems also available 


WE CAN CUSTOM CONFIGURE ANY SYSTEM! 
CALL FOR PRICE LIST! DEALER INQUIRIES WELCOMED! 


(prices subject to change without notice) 
® 


Add-Ons for 
the Blind 


What you add on to your computer, if 
you’re a blind operator, is almost more 
important than the computer itself. 


Scanners, modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals are described in “Add-Ons: 
The Ultimate Guide to Peripherals for 
the Blind Computer User.” 


The product reviews contained in this 
book are written by those who know 
them best—blind computer users. 


$16.95 for braille or cassette 
$19.95 for print. 
Send orders to: 


National Braille Press Inc. 
88 St. Stephen Street, Boston, MA 02115 
(617) 266-6160 


- MODEM $69 


Internal/External 
e Fully Hayes Compatible 
1200 a * $69/ $79 e Auto Answer & Dial 
e External with Aluminum 
2400 ss $159/$179 Case & 8 LED Display 
Internal (Made in U.S.A. with PC Talk or Bit Com Software) 
External (Bit Com Software, $10 Optional) 


SWITCH BOX $27/$130 (Auto) 


Auto scan switch 4 way/8 way $130/$170 
Auto switch with buffer 256K (to 512K) 
4 computers share 2 printers $260 
6 computers share 4 printers $390 


Switch Box DB25/Cent 
2 way switch = $27/$29 
4 way switch  $38/$42 
2 way Cross $41/$45 


JACO Computer Products 528 Weddell Dr. 
Tel: (408) 747-1100 Suite #7 
Fax: (408) 446-3825 Sunnyvale, CA 94089 


1 Year Warranty. Dealer Price Available 


E(E)PROM PROGRAMMER  $ 395 


@ No personality modules; Device selection by menu. 
@ Built-in Eraser/Timer option ($50); Foam pad. 
@ User friendly software; Complete help menu: 
@ Direct technical support; Full 1 year warranty. 
© Quick pulse algorithm (27256 under 60 sec). 
@ All 24/28 pin parts to 1 Mbit; CMOS; EEPROMS. 
@ Micros: 8741, 8742, 8748, 8748H, 8749, 8749H, & more. 
e@ IBM-PC, Apple, CPM or Unix driver; Autobaud RS232. 
@ Offset/split Hex, Binary, Intel & Motorola 8,16,32 bit. 
@ Manual with complete schematics. 
Call today for datasheets !! 


B&C MICROSYSTEMS 


355 WEST OLIVE AVE. SUNNYVALE, CA 94086 
PH: (408) 730-5511 FAX: (408) 730-5521 TELEX: 984185 
VISA & MC accepted. 


Technology that hits the mark 


For IBM-PC/XT/AT/IC/RT6150 and all 
(o) dal=1 quero) ga) ey- 18) 0)(- mere) gal elujis) as) 

For PHILIPS PC :YES 

al emexelestiar- lire tm (sialic @mel{-t-1 ar-1 cen] 
implemented 

SRQ/ASYST compatible 

64 kByte memory capacity 

DMA and INTERRUPT can be activated 
by simple commands : 

HELP functions, SYNTAX monitoring in 
clear text 

sy to} | Ome 7 Ate) @4(ore)anle)i(-1o) Mm NO) 215102157 tcy | OF 
(TURBO-) PASCAL, MODULA-2, 
TO) aa RatA\) pa Ome tots) of \V/15] Mal af 


DEALER + OEM WELCOME 


Tatctom Clanle) a 
NeuenhOofer Allee 45 
5000 Koln 41 
West-Germany 
‘ — Phone: -49-2 21-438659 
cadencnbe Teletex: -26 27-2 21-42 37 gizkin 
Datenverarbentun? Et 7 Vener CSL eh Wa 


JKL’s JANUARY BARGAINS 


JKL AT: 80386 (16 MHz) 

w/case 200W PS., Keyboard $2195.00 

JKL AT 40: Above plus 40 Meg. HD, 1.2 

Floppy, Graphics Card, & Monitor $3295.00 

JKL AT 80: Above plus 80 Meg. HD, 

1.2 Floppy, EGA Card, & Monitor $4495.00 

JKL XT 30: 8088 (10 MHz), 150W, floppy, 

30 Meg. HD, graphic, 640K RAM, monitor, 

par., ser., clock $1095.00 

JKL ATP 30: 8286 (10 MHz), 640K RAM, 

30 Meg. HD, 32” & 514” floppies, ega, 

vga, & mcga monitor, par. ser., clock . .$1695.00 

VGA card with EGA & CGA graphics for XT & AT$295 

Price & availability subject to change without notice 
Jack Krochmal, Ltd. 
Computers, 

Peripherals & Supplies 
717 Ellsworth Drive 
Silver Spring, MD 20910 
(301) 565-2910 / 587-3232 


Toll Free: 1-800-JK3-0386 
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MUST SELL! 


KENSINGTON 
SURGE PROTECTOR 


Protection Plus! Switch on the all-in-one 
Kensington Surge Protector AND 5-outlet 
Power Control Center for your personal 
computer. Order now to protect your 
equipment from power surges, voltage 
spikes and line noise...that can cause 
malfunctions, memory loss, chip damage, 
and costly repairs. Our special buy means 
incredible savings for you! Buy now! 


@ Fast Acting Silicon Surge Suppressor 
Rated a Full 4500 Amps. 

®@ Typical Response Time: 1 Pico Second. 

@ Line Noise, Pl-Type Filtering System. 

® Built-In 15 Amp. Circuit Breaker. 

@ Push Switches for Easy Control of 
Monitor, Computer, Printer, Etc. 

@ Master Switch Control with LED Indicator. 

®@ Swivel Base Adjusts Your Monitor View. 

® Built-In Static Protection Bar. 

@ Fits Between Your Monitor and System 
Unit. 

@® Meets IEEE Specs. U.L. Listed. 81-ft. 
Power Cord. 136"'H x 13%2"W x 1314"D. 


Mfr. List.......... 


Special 
Offer ....... 


Item H-3095-7264-799 S/H: $6.00 ea. 
Plus 50¢ Ins. Charge Per Order. 





Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


‘2 GA Ge CRS Ba GREY WE CER) ER EE Ee com 
B SEND TO: a 
i cCjOimM'B) Authorized Liquidator i 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 : 


F Send___Surge Protector(s) Item H-3095-7264-799 at 

$109 each, plus $6.00 each for ship, handling. Plus 50¢ 
ins. charge per order. (Minnesota residents add 6% sales 
tax. Sorry, no C.O.D. orders.) : 


QO) My check or money order is enclosed. (No delays in F 
processing orders paid by check.) 


CHECK O mee Ole! O ge 0 eee 

















Acct. No a ae i 
PLEASE PRINT CLEARLY j 

i 
PT ees A ee : 
City ; 


Sign Here 





[ 
[ 
: 
‘ 
[ 
h 
5 Name 
E 
I 
: 
f 
Fa 


EP SE SU EE eS Ge 
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5, HIGH 
Density 









5\, D-Side 
D- Density 













BX 50 W395 | §ice 995 


S Side Side 799 S ‘Side 1929 


D-Den. 


"QUANTITY DISCOU NTS 


Old Renable Delaware 1 800 451-1 “1849 


X 10247, WILMING 


Okiahome 1-800: 654. 4058 
BOX 1674, BETHANY, OK. 7300: 
Dighette 1°" Nevada, 1-800-621-6221 


pyre Order $25.00: Visa, MasterCard accepted  C.0.0 orders add $3.00 - Surface Shipping 


“add $3.00 per 100 disks. 8add $4.00 per 100 disks. UPS delivery only. US. mail 
for APO. in AK, HI or PR add an additional S°: for PAL. Prices subject to change without notice! 


Nmaxelly 






FLOPPY —— 
Sh CS BO BOX. 10 Box o 


se 950 Qs gil 785 mas 
eee 7? 17" 16” 
a, » (s%/) 2 - 


S-Side 

















D-Den. 





ee } 
Orders Accepted A 
elec 98902 Fax7#405-495-459 


“Old Retiabie” Delaware | ae “800. 451-1 “1849 
ep omarereas 1 “800: 654. 4-4058 rj 


38 | goles. 
o 











1674, BETHANY, OK 


im Diflsttet Clion _ Saxase.t:800, 921.0221 
SE Pett Me eke te 


W4Verbatim 


AKodak Company ——————— 


5) DISKS __ 5 BX 10 BOX 


ase Q50 B50 7% 


High i 1729 16% To 1629 152 


- ——— 317 Diskettes — 


S‘Side 11 ‘DSide 16% H-Den 39% 39% 
—_— 8" Diskettes —— 


: “hi et 540 S: — 17% 5 D- ie e208 




























D-Den. 
jarreneae a 
Accepted 
Old Henabie Delaware 1:-800:451 1-1849 





X 10247 WILMINGTON. DE 19850 


Oklahoma, 1 -800-654-4058 


X 1674. BETHANY, OK. 1-6: 


Diflette | cLiON Neonaan 1-800- 621 "6221 
PO. BOX 12396, LAS VEGAS. NV. 89112 
Minimum Order $25.00: Visa, MasterCard accepted C.0.0 orders a .00 - Surface Shi ipping 


dd $ 
y 3.5 0r 5.25" add $3.00 per 100 disks. 8° ka $4.00 per 100 disks. wee delivery only us mail 
for APO, FPO. AK. HI or PR add an additionalS for PAL. Prices subject to change without notice’ 


Telex #4933362"Fax405.495-4598 
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PC-LabCard S*nts 


Lab, Industrial and Engineering 1/0 Cards for IBM PC/XT/AT 


PCL-714 Super-Lab Card 
5 powerful functions in one... 


e A/D Converter : 14 bits, 16 differential channels 
© D/A Converter: 14 bits, 2 channels 

¢ Digital Input : 16 channels, buffered 

° Digital Output : 16 channels, buffered 

e Counter/Timer : 3 channels 


Software & Daughter Boards 


e PC-LabDAS : Menu driven data acquisition software 
e UnkelScope_: Oscilloscope/waveform analysis 
software 
¢ Screw terminal board, relay output board and 
opto-isolated D/! board available. 


AMERICAN ADVANTECH CORP. 
6969 Dal Bon Ct. 

Advantech San Jose, CA 95119 
(408) 224-6456 


e Cash Register/Point of 
Sale/Inventory 

@ 100% dBASE Ill data files 

e Import into 1-2-3, Accounting, and 
most other programs 

e Interface to Bar Code, Receipt 
Printer, Cash Drawer, Register 


WE CARRY ALL 
HARDWARE, TOO!!! 


ORDER NOW 
(915) 837-7180 


SCR — Box 714 
Alpine, TX 79831 


RS-232C/422A USERS: 
BI-DIRECTIONAL CONVERTER 
for EXTENDED USE — 


Convert RS-232C to 
RS-422A and/or ‘ 
RS-422A to RS-232C ‘ 


only $49.95 


Guaranteed satisfaction. Bi-directional, first-quality, versatile 
converter. Extends cable lengths up to 4,000 feet! Bit rates up to 
90K Baud. (Two B & B RS-422CON Converters can extend your 
RS-232C capability up to 4,000 ft.) 

Includes male DB25P connector for RS-232C and includes female DB25S 
connector for RS-422A: no handshake lines connected. 

Requires 12V DC at 100 ma. Optional power supply available for 
only 


Order Direct from Manufacturer TODAY and SAVE!* 
SAME-DAY SHIPMENT! MONEY-BACK GUARANTEE! 





Model 422CON 


2:-B electronics 


1502A Boyce Memorial Drive © PO. Box 1040 © Ottawa, IL 61350 
Phone: 815-434-0846 


Reader Service Card 


PC-LabCard srs 


Lab, Industrial and Engineering 1/0 Cards for IBM PC/XT/AT 


PCL-714 (14 bits) A/D + D/A + D/l + D/O + 
Timer/Counter Card 


PCL-712 (12 bits) A/D + D/A + D/i + D/O + 
Timer/Counter Card 


PCL-720 Digital I/O & Counter Card 

PCL-725 Relay & Opto-isolated D/I Card 
PCL-738 Stepping Motor Control Card 
PCL-742 RS-422 Interface Card 

PCL-748 IEEE-488 Interface Card 

PCL-750 Prototype Development Card 
PCL-754 PC Slot Extension Kit 

PCLS-700 Data Acquisition & Control Software 
PCLS-705 Waveform/Oscilloscope Software 


Dealer and OEM inquiries welcome. 
Call for free catalog! 


AMERICAN ADVANTECH CORP. 
6969 Dal Bon Ct. 

Advantech San Jose, CA 95119 
(408) 224-6456 


2400 BAUD INT. MODEM 
W/SOFTWARE $149 
Made in USA 


2400 EXT. MODEM W/SW $159. 
1200 INT. MODEM WSW $69 
1200 EXT. MODEM W/SW $89 
MOUSE DELUXE WDR. HALO Ill $60 
SEAGATE 20M HD WCONTL $269 
SEAGATE 30M HD WCONTL $289 


10 MHZ TURBO-AT — $699 


e 6/10MHZ 80286 ¢ 80287 SOCKET 
e 512K (EXPANDS TO 1MB) 
200W POWER SUPPLY ¢ CLOCK/CALENDAR 
CLICK/TACTILE AT TYPE KEYBOARD 
e PHOENIX BIOS e AT CASE WKEYLOCK 
HARD/FLOPPY DISK CONTL. $139 
1.2M FLOPPY DISK DRIVE $109 
TTL MONITOR + MGP CD $139 
EGA MONITOR + EGA CD $489 
MINISCRIBE 40M HD $359 
SERIAL/PARALLEL/GAME $59 


OCEAN INTERFACE CO. 
PO. BOX 1666 

MONTEREY PARK, CA 91754 

(818) 282-0498 


Advertise your 
computer products 
through 
BYTE BITS 
(2” x 3” ads) 


For more information 
call Dan Harper at 
603-924-6830 


BYTE 
70 Main St. 
Peterborough, NH 03458 
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Solving your scientific and engineering 
problems just got simpler. 


Science & Engineering Software Co. is the _ our experts can help you choose the best ADDITIONAL S&E PRODUCTS 














only source with all the software you needto programs for your needs. Engineer's Aide, Eng Prog Concepts............ 
oove hea specialized ee Statistical Call today and get our solutions working for you. path n — Lab Tech. Corp........... 
ata analysis, circuit design, data acquisi- : eal Time Access....................... 
tion and Sana analysis Solving complex : es mie offers yey Warm varieay: LABTECH CHROM..0 oon 709 FORTRAN LANGUAGE 
@ If you don't see a title, we'll special order it PC-Matiab, The Math Works.........0.00..00...... 659 Automated Programmer, KGK Automated...$ 895 






equations, 3D CAD/CAM design, high-tech 






@ If you don't know the publisher, we'll find it. POINT FIVE, Pacific Crest... 279  Grafmatic/Plotmatic, Microcompatibles...... 119 

































graphics, technical word processing and The Professional Wheel. Dalin Inc 89 GSS Graphics Dev. Toolkit................. 375 
more. Whether you're writing your own  ® Over 300 programs available. . The Scientific Wheel, Dalin Inc.................. 139 HALO, Media Cybernetics... eee. 215 
‘programorlookingforaspecificapplication, ° We offer a 30-day, money-back guarantee. The System ID Toolbox, The Math Works..... 369 lbLahey FORTRAN... CALL 
Lahey Personal FORTRAN.......................... 89 
CIRCUIT DESIGN GRAPHICS/CAD APL LANGUAGE MathPac, Systolic Systems............0..0.0000.0.. 445 
ECA-2, Tatum Labs... ccccccccececeveee, $ 629 ATLAS*GRAPHICS, STSC.......................... $ 339 A@pL*pLus/pe STSC Microsoft FORTRAN w/CodeView............... 279 
HiWire, Wintek Corp... 849 Autosketch by AutoCAD... Seen ce eens $ 439 RM/FORTRAN, Ayan-McFarland.............. 409 
MICRO-CAP II, Spectrum Software............ 759 _ Speed Enhanced Version.......................... 73 Big to et ere eee Spindrift Library, Laboratories LTD............ 135 
PADS PCB, CAD Software...........csccccecceee CALL AutoESL, Systems Unlimited of CA............. 279 SEPIPC, Lattice... eeecssssseteeecteveenne 279 
w/PADS-Route...000.00o.. occ cccccesccesseee CALL AutoSHAPES, Systems Unlim..................... 18g BASIC LANGUAGE 
PSpice, MicroSim................0.0cceeee CALL Boeing Graphs... ee 279 Microsoft QuickBASIC..0 i. $ 65 GAUSS 
smARTWORK, Wintek Corp........0.0.0000.00.0.... 849 ChartBuster PC, Interchart Software........ 363 TBASIC, TransEra Corp... ee 445 GAUSS Prog. Lang., Aptech Sys $ 189 
TangoPCB, ACCEL Tech... 495 Datatap Graph, Milhalisin Associates.......... 269 Turbe BASIC, Borland... ee 65 GAUSS Math & Stat System. 339 
Tango Route, ACCEL Tech... 495 Drafix 1 Plus, Foresight......0000000000.00.c0.. 239 Turbo BASIC Toolboxes... CALL a 
Hoops, Ithaca Software..............0..00.000. 319 
DATA ACQUISITION/SIGNAL ANALYSIS EASY CAD, Evolution Computing................. 139 C COMPILERS PASCAL COMPILERS 
Asyst 2.0, Macmillan Software $2.179 FAST CAD, Evolution Comp.............cccc00.- 1.849 Lsetice c $ 269 Microsoft Pascal... cece $ 189 
ASYSTANT Macmillan Wis dle Bleskidiacb.esiaspazie ‘A69 FSIMPLEX, Systems Unlim Pk nan 89 Microsoft C Wisisiwiere-saishabalbield ninisie aida letatarate; sree puaGoabiebothavaeee cuaie 569 Pascal-2, Oregon Software E divatint A acntiena nad 329 
ASYSTANT+. Macmillan. B49 Generic CADD..... ees ga te G5 Turbo Pascal, Borland..................-ssssesesn 65 
. a WORIRS UE UN ENN icaid.nrasciccaemawacdattadeaisiagears HALOVISION, Media Cybernetics Bs 399 Ge I iii bai da siscimevadacarciu eateealesdienaae Turbo Pascal Dev. Lib i ddaateenacmehssidon Mito 259 
DADiSP, DSP Systems.......000.00000e 749 Laser CAD. DSL Link 39 Turbo C, Borland... ccceeeeeeseees 65 
Fourier PERSPECTIVE Il, Alligator Trans... 329 HYPERPLOT re aa enc te 
HYPERSIGNAL, Hyperception Piha gighebseraperead 309 in*A*visi Mi Mercere reeeeseseeeneeeens 239 C UTILITIES/LIBRARIES TURBO PASCAL ADD-ONS ieegiebounaae Sines CALL 
HYPERSIGNAL PLUS, Hyperception....... 439 ~=«Sm® A* vision, Micrografx........................ 459 : ; 
ILS-PC, Signal Tech 2495 PC MAP II, Peerless Engineering Serv......... 949 ADVANTAGE Graphics, Lifeboat............... $ 225 
Estee Sai ‘995 PERSPECTIVE, Three D Graphice............... 229 € Asynch Manager, Blaise... 135 CROSS TOOLS SIMULATORS 
Ree ee ae CALL Design CAD, American Small Bus. Comp... 219 C Tools Plus/5.0, Blaise... 99 Lattice, Quelo, RELMS, Evolving Tech........ CALL 
ite Meee 445 TECH*GRAPH*PAD, binary engineering....... 259 C Utility Library, Essential Software.......... 129 
Metretyes ae | fe tea nt Turbo View, Sublogic Corp............ccccccccee. 449 ~—=sEssential Communications. .... cssasnntnnreateseses 129 Call for your 
Prime Factor FFT, Alligator Transform........ 139 later pian hoi melee ue ice : 
QED D.A. and Control, Hart Scientific....... 799 SCIENTIFIC TEXT PROCESSING C/Pac (PforCe, Pre-C), Phoenix. "34s FREE catalog today! 
Snapshot Storage Scope, HEM Data Corp.. 495 CHEM-TEXT, Molecular Design Ltd............. $1,500 fF asi - at Oe hs EAM NMtnitse abv 349 
Snap FFT, HEM Data Corp... 295 EXACT, Technical Support Software... 5 aly ss enka age aoeemanee tar aves ale In the U.S. CALL 
Turbo Pascal SGE Tools, Quinn-Curtis....... 69 EXP, Brooks/Cole Publishing....................... 129 indows for Data, Vermont Creative.......... 235 
UnkelScope Level 2+, Unke! Software........ 529 For Math, Shantha Software...................... 379 1-800-333-31 41 
UnkelScope Level 4.000000 ccc 329 Lotus Manuscript... 445 DEBUGGERS | ; 
PC TEX, Personal TEX...........0..:ccccceeeees 229 Periscope, all Models... ..ceccecccceceeeees $ CALL International Orders: 
EQUATION SOLVERS T3 Sci. Word Proc., TC! Software Res......... 499 PFix86 Plus, PhOeNix....... 0c ccc ccc eeeeeeeecceeeees 225 914-332-0756 
Eureka: The Solver, Borland.................0...... $ 119 STATISTICS 








MathCAD 2.0, MathSoft........00.....0- 
Sea, Microsoh. 5 ABstat, Anderson Bell... $ 315 






Ordering Information 






ocience & 






















1 earer CSS, StatSoft.... oc eccceeseceeeeeeeees 469 We accept AMERICAN EXPRESS, MC, VISA and PERSONAL 
sa nt lake Scientific Software... ie ian acpieae hai site hilsiatrcwebte( wilted chester 319 linet ue is : surcharge ser card cheehe ; 
ig sire eee a ep tee te : t t scceedaeu wea swetedeieicees ew Yor tate residents must a sales tax. Ipping an 
TK!Solver Plus, Universal Tech Sys sadeaddceuser 395 SPSS/ PC + eebenaie RENEE earentas ns handling $3 per item. Rush service is available. C) Hees th 
h @ International orders add $10 for export preparation. 
FIRMWARE DEVELOPMENT SeeePes, Welonick Ansocishea “gag | £Pnees and golces nay change weno raves : 
LINK & LOCATE, S & Software........ i i > 
PC LOCATE. Aldic oo on eee a tas i la leh li lath SOFTWARE, CO. 
SOFTPROBE II/TX, Systems & Software..... 695 SYSTAT 499 55 South Broad 
ystems & Software..... 695 SYSTATA..... occ ccccccscesescsesvereseseaveves outh Broadway, Tarrytown, NY 10591 





COMPUTER RECEIPT GRAPHICS TOOLKIT = etek 


CASH DRAWER/PRINTER COMPATIBLE WITH ce 


. . PC/XT/AT AND NEW PS72 Aa 7 : * 6/8 MHz selectable, 8 slots 

Single RS 232 interface : “ } © 512K on 1M mother board 
Is both ee g - iS S Cy LIMITED INTRODUCTORY : : 6 neat pear Spey 
controls bot ° OFFER cADD 83 S/H) ; } ee 


HD/FD cont. 
¢ FCC class “B” approved 


SUPPORTS NEW VGA GRAPHICS MODES * 48 Hour factory high temp. 


dynamic burn-in 
58+ FUNCTIONS | : = een AT Keyboard 
SUPERFAST SAVE/RESTORE FUNCTION ea “Noel al ek eee 


FREE LISTING UTILITY Bria one wena 
CS ee OS 


© 80287 CO-Processor socket 


DATA COMPRESSION ALGORITHM * 40,000 units installed with 


customer report on file 


ALL SOURCE CODE INCLUDED . «tins in BALL Eisek 


with 1 year warranty 


ROUTINES WRITTEN IN MICROSOFT C Mono System (Basic Sys. + Monographics card w/prt port, Hi-Res monitor w/stand)$ 989 


EGA System (Basic Sys. + Hi-Res. EGA mon (0.31mm), Everex micro Enhancer . $1379 
AND ASSEMBLER Super EGA System (EGA System with NEC multi-sync. or Nano 8060H flex scan) $1599 
: Upgrade Options: (Call for options not listed) 
NO ROYALTIES i A. Everex 20M/40M/72Meg Harddisk .$260/$475/$840 _B. 8/10MHz 
$475 D.1 MEG upgrade 


RAWER PROGRAMMER SUPPORT PROVIDED S118 F Enhance Keyboard | 

M § CASH D , Everex 386 AT (Intel 80386), 0 wait state, SI=18.4........... From $1900 

10711 Flower St., Stanton, CA 90680 DEVTRONICS, INC. System 800 Turbo XT $489 (with 20MEG $769) 
= 


° Fully IBM XT compatible © 640K on Mother Board * 360K drive 
© 8088-2 4.77/BMHz * Amber Hi-res Mon. wi/stand ¢ 48 Hr burn-in, 1 yr. warr. 


1571 MAIN STREET © 150W power supply * Monographics card/pr. port ¢ AT style Keyboard 
(8 00) 544- 5 | 749 : 10 MHz... .add $285, call for budget price AT for $799 complete system. 
ATLANTIC BEACH. FLA. 32235 __.. Schwab Computer Center 
i a] Cal hkelaa la Ca il : Lhesiaaie aig’ - papers cone 
7 | 4 8 2 1 = 1 5 | a alas ee pauline Daily UPS j a woo2nieio | | nd VISA/MC/AE 
( ) TECHNICAL INQUIRIES: (984) 241-3281 : 








ACP’s Break thru Prices! 


Since 1976...The Nation’s TOP Computer Supplier 
Moons 








BEST BUY Computers 
AST 286/386 CALL 














































EXPANSION CARDS Starcan/Novell Starter Kit 1088.00 HAYES — 2 Yr. Warranty 

“Diamond Card” (2) S,P,G.C$139.95 § StarHub................. 329.00 1200 RS-232 External .... $299.00 Compaq Portable WaMbarae 
AM210 Color/Printer/CGA ...49.95 StarCard ................ 175.00 1200B w/SMARTCOM (int.) 299.06 Compag Portable I!l/40Mb4795. 
AM240A Mon/Prn/Herc. 1/2 49.95 StarCard Plus ............ 195.00 2400 RS-232 External ...... 447.00 Hines XT .......... CALL 
AM250 Mono/Printer/132_.. .59.95 Starbrite Card ...0 66.605. 195.00 2400 w/SMARTCOM (int.) 447.00 Hyundai 286c......... CALL 


acintosh Plus .... 1549. 


AM271 EGA 256K RAM 1/2 139.95 EtherCard Plus ........... Macintosh SE/2 Drives 2295: 


260.00 _ Wi 
AM273 EGA (Genoa C. 1/2) 169.95  WD-1006-RAH ALL AT Cont. 199.00 Hho RRP Pl aa 









h 
AD340 MIO w/Floppy ....... 69.95 Ootenel faint Maule _... $159.00 Macintosh SE/20 Mb .. . 2695. 
AD410(2) Floppy !/0/cables 29.95 EGA Best B Monitor EVEREX EVERCOM II’ Toshiba T3100/20Mb... CALL 
AC340 Game Card PC/XT/AT 29.95 est buy end Saco SoG raid Modena tnt). ...$408 Toshiba T1000 .......... 799. 
AC511 Prilel Port PC/XT/AT 29.95 14” EGA Monitor w/tilt 'n swivel Disk Drive 9400 Baud Mod t ee 479. Toshiba T1100+ ....... CALL 
AC530 Serial Port PC/XT/AT 29.95 plus Genoa _ aud Modem (int.)...... ; Toshiba T1200 ........ CALL 
AR319 OK Multifunction 6 Pk. 69.95 Compatible $ ACP NEC Multi speed ...... CALL 
AM640 Floppy-Hard AT .... 179.95 Super EGA Card . 1200 Baud (int.)........... $88.00 Multispeed/20Mb EL... CALL 
AS956 XT Turbo Motherboard 99.95 2400 Baud (int.)........... 179.00 sharp on Potiane - 2 OR 
AS949 AT Turbo Motherbd. 379.95 arp ortable ..... 799. 
AS951 Baby AT Motherbd. 379.95 [TTT Thy Ts INPUT DEVICES Sharp 4502 F/F ....... CALL 
KEYTRONICS Epson ey Mis Fe CALL 
NEW! AMDEX : NEW! 101 Keys KB101 ... $115.00 Tandon Targa 20... CALL 
oc enhanced Color... 486-00 | ; | 5151 Deluxe Keyboard 165.00 
: jal EE ENN ANCE LONOT . <3 or me ; 0a 269.95 
MSD Ports =. g189, 15" White plus. 1280x800 . . . 888.00 See = lee . ACP 5150 Keyboard... “885 LASER PRINTERS 
MTOR WASH | cw seco | — || AS Url feird Z28E hata Laserneb tanga 
ACC-286 Accelerator NEC — 2 Yr. Warranty ACP 5152 XT/AT Keyboard . .. 79.95 tat 03500 ado eae 1488.00 
PS/2 MIO ; Multisynch ll. .... 20... $599.00 MOUSE SYSTEMS 3 Yr. Warr. HP Laserjet Series 2...... 1699.00 
GB-1 Adptr Card 640x480 .. .315.00 PC Mouse w/Pop-ups...... get 00 AST Turbo Laser........ 2688.00 
MULTISYNC Plus 15” 960X720CALL PS/2 Mouse w/pop-ups . .. . 129.00 ex Se 
MULTISYNC XL 19" CAD/CAMCALL MICROSOFT 





—_— Bus Mouse/Show Partner 118.00 
PS/2 Mouse/Show Partner 118.00 
Serial Mouse/Show Partner 127.00 
Mach 10 with 

Windows and Mouse ..... 366.00 


AST — 2 Yr. Warranty PRINCETON 
HX9 9” RGB $419.00 


AST Premium/286 ........ CALL HX12 12" RGB............. 445.00 
Hot Shot 286.............. 369.00 HX12E 12” EGA............ 498.00 
Advantage AT/OK to 3Mb .. 129.95 MAX12 12" Amber TIL ..... 148.00 
Advant. AT/3Mb, Sidekick 499.95 sowy 


Rampage AT/512K w/sftw 269.95 = 4314 CGA Monitor w/TV .. . $419.00 



















Advanced 


286... $ 


PRINTERS 







































Enhanced 5251/11......... CALL 1302 Multiscan 1024x768 ...679.00 EPSON* 
SP sek Plane 364K CSP vet0n  1303,Multiscan/NEC Comp. 499.00 M80 col 180 s) $189.00 
Six Pack Premium/Xt 256K CALL ore Tap ay TM Mert Tyee 1. 80286 CPU 12. Documentation E800 (80 al 300 cps) -.. CALL 
Advantage Premium/AT 512KCALL Wer wy700 ‘panve0b .. $740.00 2 6/10 MHz Keyboarc 13. FCC/UL Approved LX-100 (136 col. 300 cps) . , - CALL 
AST/Knight Security Sftw ...99.95 X . . Selectable 14. One Year Limited FX-286e (136 col. 200 cps) .. CALL 
AS Man a sie’. ese | BEST BUY Monit i eee wa DMP 41 or 42 $2299.00 |) ap9 24 in. 180 cps). 429.00 
ombo Plus w/0K, .. 69.95 onitors to eo pg gf UME TOF Ae ow. eee ees . L (24 pin. cps .429.00 
Magnavox Multimode $499.00 4, Norton™ SI: 10.1 Add-On Specials! DMP 51 of 52 .....-.+.+ 3099.00 [1000 (24 pin. 180 cps) .. . 515.00 
Magnovox EGA/CGA .. 388.00 5. One 1.2MB Disk Drive pl . $1040 Sue 2 eRe ea acne LQ-2500 (24 pin. 400 cps)... CALL 
Hercules Incolor Card ... $349.00 Magnovox CGA Monitor 288.00 6. Western Ditital™ HD/FD preety ystem. . a TOSHIBA _ | 
Hercules Graphics Plus . . "188.00 14" Flat Screen Controller Mono System OXY a Sain Alb $1088. P321SL 24 Pin LQ Printer $449.00 
Hercules Color Card CGA. . . 159.00 ee or B/W) 139.00 7. Clock/Calendar with w/20Mb (65ms) ....... 1349. DXY 980 pin ee P341SL 24 Pin/216 cps ..... 619.00 
: 1453 Samsung 14” EGA 388.00 Battery Backup w/ aie seal betes saa ies eoet pores: . P-351-C Color wager 999.00 
Hyundai w/ MS) seccee% : -351- O00! 2 co : 
TTL Green/Amber .... 88.00 SO erRr EGA Dolor System excva: 1399, FLOPPY DISK DRIVES TH00 & T3100/20 CALL 
Mono/Printer Card...... $ 79.95 Zenith Composite Amber 59.00 9. Hardware Reset Switch EGA System ACP IBM Drives DS........ $69.00 PANASONIC 
PGA Graphics (OF (serene 895.00 Zenith CGA ColorSALE 219.00 10. Eight Expansion Slots w/20Mb (65ms) bs ateahaar 1699. Toshiba FDD4403 3%, Kit .. . 129.00 KXSPIOB To desescec oes ee $188.00 
PGA Monitor ............. 399.00 11. Enhanced Keyboard w/40Mb (39ms)....... 1899. ee ae PE Tray 95.00 ogee Suid ud atald sae uescuahone rea 
/ S)icsaat ans 2299. oshiba : 105.00 - lcakeriaaeqergec : 
INTEL — 5 Yr. Warranty fm TERMINALS (101 Keys) een Toshiba NDOBDE-G 12MD...128.00KX-PISG2 soso 433.00 
j : SOO 5. edueisieun a: ain eis 99.00 BROTHER 
Aboveboard 286/512K S/P $375.00 WYSE 30 Terminal ...... $325.00 
WYSE 50 Terminal ........ 388.00 M1109 100 cps ............. 189.00 
peouanogtd Peach seas 0s “WYSE GN Terminal 2.0: 415.00 BARE ST WeO HARD DISK DRIVES M1409 45 cps NLQ. 5. 259.00 
a aio : cps «eth ee 
Aboveboard PS-PC/64K ....259.00 © 4.77/8MHz Switchable PS 25/20Mb Filecard .... $299.00 M1709 50 cps NLQ......... 449.00 





Aboveboard 2/PS-2 New! .. CALL PS30 30Mb Filecard ....... 388.00 




















































Inboard 386/PC. New! ..... 888.00 Panasonic FAX partner .... CALL ° OK, expandable to 640K vf FileCard 20 Western Digital 349.00 
Inboard 386/AT ......... 1275.00 Gulfstream FAX Card... CALL e XT/AT Deluxe Keyboard Sy? : FileCard 30 Western iil ery ame RINT BUFFERS 
8087 Coprocessor Sates 115.00 e Runs all Major software ‘s Omnitel 1200 BAUD 10Mb Drive......... ONLY 149.00 NC 100 256K (parallel) ....$149.95 
t ptuanh on bak pened 160.00 e Zinc-lined FCC Case y Modem/MultiCard 21Mb XT Tandon/WD ... .. .319.00 a 

30087 6 sesdeidig @ a Sub gion ale snay dnd 185.00 @ {50W Power Supply W/parallel, serial, clock, 21Mb XT Subsystem $1225 339.00 ‘SWITCH BOXES 
AS i eee er ee eet 285.00 e Phoenix BIOS written for IBM game, bitcom software OK up 30Mb XT Subsystem St238 499.00 101 Par to Ser. C $89.95 
80287-10............. 005. 449.00 fo 384K RAM. Wow! All in one 30Mb AT 40MS. ST4038.....469.00 N10! Par. to Ser. Lonv. .... : 

De pctenerd ccd Uh rans thay oe: 499.00 S$ card for your barebones 40Mb AT 40MS. NEC 5046 . .599.00 NC102 Par. to Ser. Conv...... 89.95 

Price PC/XT! Hayes compatible. Tandon 3%” 20Mb......... panna. NO2US Svetch bax ae eae 

ORCHID — 2 Yr. Wrnty. Break Thru! 5 Call For Higher Storage Drives! arco ase rts t on 4 
Turbo EGA CALL Amber Mono System PLUS DEVELOPMENT Buffalo SX Multi-Connect . . 499. 
Tiny Turbo 286 ........... 299.00 w/360K FDD, Mono, 20Mb Hardcard ....... $619. BACKUP STORAGE 
Fe OOS PG te SG eae bD die aia nao Balbir SP] AlphaMicro VCR Backup $333.00 Fin cort (to 75 disks)...... $14.00 
Ramduest/2Mb PS/2 ..... 699.00 FLIP N FILE SALE Se ee ee 199.00 ACP 5-1/4" Disk Holder... 9, 


| J) OEM SPECIAL Lea 


Price Breakthru SAVE 60%! 


CG 
| 
| 
| 
| 


00 
Irwin 120D 20M b tacit adios 399.00 n 
Irwin PS/2-245 3%" 40Mb . 529.00 ACP 3-1/2” Disk Holder aig ye 
.95 





















































PERsysl FNF Maxi (100 510)... 1688 3G, Topstar’ 88 PC | talorass goer. 39800 PERFECT COMPUTERCARE Kitt. 
Persyst SB-III Multi-I/O ...$119.00 Trace Acoustical 5 xpand allgrass fe aise 338.00 
Persyst EG-8 EGA Card...... 99.00 Cover ............00. ou b single Ne ea rete 525.00 
Persyst Mono/Color Combo 99.95 ENF | i (40 BU co checwves 14.95 —* Second Wester Rig al eee nee MEMORY 
Univ. Printer Stand ...... 9.88 g =e monitor optional Cone aA SOOM stant) $999.00 64K/150ns 
4" Disk St Box.... Uni 4 . : 
QUADRAM ONE MC CeO eee Topstar® 286 Deal! | Bernoulli 2 Dual Sw(ext) te9a.00 | SAK i Tans ........----: Moe 
Silver Quadbrd PC/XT ... $119.95 514" Disk Box a ° 6-8 MHz. 512Kb expands 20Mb (10 + 10) 8"......... 1399.00 56K/120ns. |... 3.49 
lag hl ag aes =< eae (set 5 colors) ........ CALL QUANTITIES [0 be +e ee mepny Prod noe Ee a oF =i ro 56K /100NS 4.99 
uadprin celrtr . Fli t 2) ; and controller ¢ Secon artridges CUMD J pak..... in 100ns .... Ea: : 
Quad EMS 1/0 + 256K ... 339.00 dash aes — S $708, EACH, drive. monilor-optonal Nonbgot interface ........ eo” | SO Me ae 
uto Boot Interface ....... 189.00 
EGA COLOR CARDS 





POWER PROTECTION 







| = 
DISKETTE PRICE BREAK THRU! | 

































AGA Wonder ........... $289.00 * TRIPPLITE |SOBAR 4 

laa aE DISKETTES pie ee ec 6S DATA TRIPPLITENGOBARE 
Super EGA Hi-Res 5-1/4" DSDD 10.88 10.88 10.88 _ 8.88 CA RTRI DGES 8 outlet Surge Su Aaa beh) 9. 
: Plus Aa} pasorerieras 398.00 5-1/4" 96tol 24.95 = 24.95 _ _ Staak ane benditoner p ste ve 133. 
eT ace Siem 2.gs 219s ais — PRE | Sau Pome Supply 7a) 32a 
VGA Plus (0S/2) .......... 299.00 3-1/2" SSOD 12.88 13.75 12.88 13.00 10.95° NC300XL 22.95 Backup Power Supply (1000W) 945. 
VGA Professional He hae ee 399.00 3-1/2” pspo 18.88 19.50 21.00 18.88 17.50* pyomnelele) 16.95 oes on Supp y (2000W) 1275. 


EGA 480 Autoswitch....... 279.95 


VEGA VGA Board......... 429.00 DSDD Qty. 100 


VIDEO 7 Vega Deluxe ..... 





3-1/2" HO_59.00 53.50 56.00 56.00__49.95° Liebert PC-ET/UPS ........ 788.00 











ALDUS Turbo Lightning 10.......... 58. Remote13...... 95. MECA Quick BASIC 40............. 74. SOFTWARE PUBLISHING WORDPERFECT 
age Maker............. CALL Turbo BASIC 10............. 58. pac Managing Your Money 3.0 ..$115. Word ..... ...-...--..55. 186. Harvard Graphics 20 ......$235. Wordperfect 4.2...........$198. 
ALPHA SOFTWARE* SIDEKICK V5 ihe aarwad aes a 50. DAC Easy Payroll $44. MICROPRO NORTON First: Choice 1.0) soc ice none 88. Library 1.1.63.5. 652 ssc ness ta GR 
eis eee: oo Sata gs DAC Easy Accounting 57. Wordstar Professional Rel 4 $257. oud de Sig Solent audi nd ars SYMANTEC 
PRs : Senne - DIGITAL RESEARCH* Wordstar 2000 Pius Rel. 2 227. mit beset eee eee ences ID QBA2Z0 ......0......... $205. 

AMERICAN SMALL BUSINESS Reflex 11.......... Se og ate iee: “i $188, Easy Extra Value Pack (Easy Extra, Utilities Advanced........... 85. +.MAKER = oe 
po oe. 08 Superkey os ache acm aceaghare sacs 59. Gem Desktop Publisher 1 0 255. Sidekick. VP-Planner 99. aye SOFTWARE Personal Publisher piohe tama . $78. ICrOsSo CCESS 

ae cae “| oe teal $23, EXECUTIVE SYSTEM* MICRORIM Rath Deen ees o, HP Laserjet Option........... 49. 

SA/BORLAN DUES CUTAN, eae stat ees - XTREE20........ $31. Rbase Graphics 1.0 oe * TRAVELING SOFTWARE* 

Paradox 11..............$388. Graphics Library 2........... 23. Rbase System V 11 415. VP-Graphics 10..... 55 Microrim Rbase 5000 149.95 
Paradox 20............. CALL Print Sho «65 c655c4u054e% 34, STA GENERATION NCP* ee ' "-VP-Planner 1.3... SEC iat 55. EE SNE 2 Dice secernna ican, os. S . 
ASHTON TATE COMPUSERVE nasWath soe: $87. or Works $139. PERSONICS TIIRNER HALL* Multimate Advtge 3.3 199.95 
dBase Ill Plus 1.1......... CALL Starter Kit . es _.$22, GENERIC Generic CADD30 $68. yi age 439, SmartNotes 1.4............ $47. Sere oe Guacaieaanas — fist, 6000 pcs Commodore 
Framework ll 11......... CALL COMPUTER ASSOCIATES IMS! Dr Halo ....... $74. Windows 2.0 -.69, SeeMORE10............... 47. AWord 10... i ee ee itles CALL FOR LIST 
Multimate Advantage Il.... CALL Supercalc4.............. $279. JAVELIN Javelin t1..... $69.95 pc Exce| 388. QUARTERDECK Cambridge Spreadsheet 

BORLAND CROSSTALK COMM. LIFETREE* Microsoft Mail (E-Mail)(1-4) ..249. Desqview2.0.............. $63. Analyst 2.02................ 59. SPECIAL!!! 

Turbo Tutor 2:0 css ie se en $25. Crosstalk XV/v.3.61....... $¢ 95. Volkswriter Deluxe Plus 10 ..$69. Project 4.0 : ...325. Expanded Memory XEROX Borland $ 

Turbo Database Toolbox 1.2...41. Crosstalk Mark IV10.......126, Volkswriter 3 1.0 145. C Compiler 5.0 : : ..299. Manager 10................ 39. Ventura Publisher ......... $499, QUATTRO. ; 149. 
—~a ® No Surcharge for VISA or Mastercard. OUR POLICY 
* Advanced Computer Products, inc. TOLL FREE ¢ Volume purchasing agreements available. 


° Orders subject to availability. e Supply limited on certain items. 
Mail Order: P.O. Box 17329 Irvine, ca92713 for Fast Service 800-854-8230 | reecrgsnecitecnanae winout noc sible or pos 
Retail: 1310-B E. Edinger, Santa Ana, CA 92705 Order by Phone! | CAResidents 714-558-8813 | Ask FOR GILLES, DON, TODD, MIKE OR MARK 
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i C Ss IC’s, Parts, Components...Shipped Fast! 






West Coast's Largest Selection...Call for More 
RAM Upgrades! 


7400 .... $18 7474.... $35 74157... $.65 
u - ut 














CD4001 .. $.18 CD4017 










.. $.59 CD4047 .. $.65 CD4069 .. $.29 CD4510 .. $.69 CD4543 .. $.89 































7402 18 7478 35 74158 65 co4o02 18 Co4018 59 CD4048.. 75 CD4070 .. 29 CD4511.. 69 CD4555 _ 99 

2 eek = ons ry .. 59 CD4020.. 59 CD4049.. 29 CD4071.. 29 CD4512. 69 CD4556.. 99 

.. priced in sets of 9 MOS... 18 7485.... 35 74174... 65 | CD4008 .. 59 CD4024. 49 CD4050. 39 cD4072. 29 CD4518 79 CD45a4 69 
M406 .... 35 7486.... 35 74175... 65 | CD4009 .. 59 CD4025 |. 59 CD4051 . 39 CD4073. 79 CD4519. 79 CD14409. 6.95 

© 64K/120ns $13.75} [0l---. 38 7490.... 35 74176... 65 | CD4010 . .29 cD4027 . 35 CD4052 | 59 CD4076. 65 D450. 79 CDi44i0 795 
aaa aaa sie M08... 25 7493.... 35 74181... 1.75 | CD4011 . 29 CD4030 | (29 CD4053 | 59 CD4081. 29 CD4522 79 CD14411 BOE 
©64K/150ns. «tt 10.88 7410 25 7498 35 74189 2.95 C4012 - 29 co4040 .. 65 CD4060.. 1.49 CD4082.. 29 CD4538_. 79 CD14412 8.95 
geen. G herye ae 2 _ 042 .. 65 CD4063 .. 149 CD4093. 35 Galt Us For Morel! 








7420.... .25 74123... .45 74195... 65 
7426.... .25 74125... .45 74198... 1.65 
7427.... 25 74126... .45 74221... 75 





@ 256K/100ns .......... 45.95 
© 256K/120ns .......... 


CD4016 .. 59 CD4046.. 65 CD4066.. 29 CD40103 1.90 














pe 7430.... .25 74148... 65 74273 °° 175 , 
206K/150Nns Mae 35 Tans 10 eS | CO-PROCESSORS V20/30 [J SIMM RAM MODULES _ 
page of 3 a 8087 (5 MHz) .... $105. 8028710(10MHz) 365. 
DYNAMIC RAMS rads. 88 T4eh 188 asee 8087-2 (8 Mz)... 160. V205(5 MHz). so08 | MET 64K x 9(150ns) $49.95 


4116/200ns ..... $1.29 4464/150ns ...... $5.49 7447 | 80287 (5 MHz) .... 185. V20-8 (8 MHz) ... 12.95 


- 95 
MK4332/200ns 5.95 41256/100ns_.__ 5.45 80287-8 (8 MHz) .. 265. V30-8(8 MHz) ... 17.95 
4164/200ns ...... 125 41256/120ns ..__ 399 Pelee TS 
4164/150ns 1.35 41256/150ns 3.45 MOS EPROMS 


Meuse 206K x 9(120ns)... 89.95 
@ 1Mb x 9(120ns) . 299.00 
elm 256K x 8(120ns)..... 79.97 

























cai soos S02 74000... $ 25 740154 $2.85 74C374 $1.69 
4164/120ns ... 1.60 41264/150ns..... 11.95 
4164/PINONE 275 4128/150ns ..... 40: Sieeane ate Be Pamele 113 1702A-1ms..... $5.95 27128- 450ns.... $4.95  HWZNG@ESH 1Mb x 8(120ns) . 239.00 
4416/200ns ...... 3.75 8118/4517 -150ns. 1.19 Sycng’** 38 7acti8 em faker ge 2082 450ns 4.50 27256-200ns.... 7.95 
4416/150ns 4.19 1MEG/100ns 2495 Taciy’** "38 Jucot 138 apeee oe 2564- 450ns .. 9.95 27C256-250ns... 7.95 . 
4464/120ns 649 TMS 4161/150ns.. 695 vee su. .. 3.95 9708-450ns 4.25 27512-250ns.... 1375 LAVAS 
74014... 49 74C240.. 1.69 74C923.. 3.95 5746 495 8741 94 95 
74032... .35 740244 .. 1.69 74C0929.. 4.89 9716-1 ee a 5 95 9742.” 94.95 1.000MHz .. $3.25 5.0688MHz $2.25 15.000MHz $2.25 
STATIC RAMS sGin’ Ve 740373 69 740932 1489 o95774qn 0 ‘Or avant ‘ 1.8432MHz .. 3.25 6.000MHz ... 2.25 16.000MHz.. 2.25 
pee \ - 27016 Severe eevee ee 5 8748 tidus Sra lene ehariovene 16.95 2. 000MHz 2.25 6 144MHz 225 18 OOOMHz 225 
2102LP/450ns .... $.99 6116/120ns - are TMS2716-450ns 8749... 19.95 >. 097159Miiz 225 GS596MHe 2:08 IB4SOMHe Doe 
2101 /450ns eee 179 B116LP/ 150ns wv 195 Partial Listing Only!!! 3) eo ie ora) pip ae haga . 2.4576MHz . . 2.25 8.000MHz ... 2.25 20000MH7 .. 225 
MS ....... NS... o. - S..... WD O00 oo... eee 3.000MHz ... 2.25 9.000MHz ... 2.25 22.1184MHz 2.25 
2114/450ns 89 6264LP/150ns .. 368 | Call us for components... | 57> sys 38 BSR 19.95  3.2768MHz 2.25 10.000MHz 225 24000MH. 2.5 
BAD fn cs 1.19 6264/150ns ...... 3.50 11 7 ae 6.95 68766... 19.95  3579MHz... 2.25 11.000MHz .. 225 36000MHz 2.25 
PHALY? .......-.. 1.99 62256/120ns 2764 - 450ns 3.95 68701............ 24.95  4.000MHz ... 2.25 12.000MHz .. 2.25 48.000MHz .. 225 
6116/150ns ....... 1.95 62256/100ns 2764 - 250ns ..... 4.95 68705P. 19.95  4.032MHz ... 2.25 13.000MHz .. 2.25 32.768KHz .. 1.50 
19 7418125 $.45 741 241 99 27C64- 450ns.... 6.95 2816-EE candies 7.95  5.000MHz ... 2.25 
27128-250ns.... 5.95 2864-EE.... 19.95 
74 HCT SERIES .. .19 74LS138 45 74LS243 99 OSCILLATORS 
TAHCTOO $.25 74HCT161 $.65 74HCT540$1.99 74LS04_. 19 74LS$139 45 74LS244 9 780 SERIES 
74HCT02 =.25 «-74HCT163 «65 74HCT541 199 741S505.. .19 74LS153 59 74LS245 99 1.000MHz . . $5.50 6.500MHz .. $5.50 16.000MHz .. 5.50 
TAHCT04 = 25 74HCT164 «65 74HCT563 2.99 74LS08.. 19 74LS154 1.29 74LS257 69  ZB0CPU.......... $1.49 Z80ASI0/0....... $4.95 — 1.8432MHz . . 5.50 7.168MHZz ... 5.50 10.257MHZ. . 5.50 
74HCT08 §=.25 74HCT175 65 74HCT564 2.99 74LS509.. 19 74LS157 40 748258 69 Z@0CTIC...... 1.49 ZB0ASIO/1..... 4.95  2.000MHz... 5.50 8.000MHz ... 5.50 18.000MHZz.. . 5.50 
74HCT10 =.25 74HCT240 1.29 74HCT573 1.99 74LS10.. .19 74LS158 40 74LS259 99  Z80DART...... 4.49 Z80ASI0/2....... 4.95 — 2.4576MHZ . . 5.50 9.000MHz . .. 5.50 18.432MHz . . 5.50 
T4HCT27 = 30 74HCT241 1.29 74HCT574 1.99 74LS14.. 35 74LS161 49 74LS273 99 Z80PI0..... 1.49 Z80ADART...... 4.99  2.500MHz.... 5.50 10.000MHz .. 5.50 19.6608MHz 5.50 
T4HCT74 = 49 7AHCT244 1.29 74HCT640 1.99 741S27.. 28 74LS163  .49 74LS322 1.79  ZB80ACPU...... 1.99 Z80BCPU ........ 2.99  3.6864MHz . . 5.50 11.000MHz . . 5.50 20.000MHz . . 5.50 
74HCT138 50 74HCT245 1.29 74HCT646 2.99 741530.. 25 74LS164 49 74LS323 179  ZB0ACTC....... 1.99 ZB0BCTC......... 3.99  4000MHz... 5.50 12.000MHz .. 5.50 22.000MHz ... 5.50 
T4HCT157 65 74HCT257 65 74HCTS63 2.99 74.$32.. 28 74LS165 49 74LS365 59  Z80APIO....... 1.99 Z80BPIO ......... 3.99  4.91520MHz 5.50 12.500MHz . . 5.50 24.000MH . . 5.50 
74HCT160 .65 74HCT259 1.10 74HCT564 2.99 74LS47.. .99 74LS166  .99 74LS366 59 pened ogee eh ella eee th ipo 
: y aparanis 4 (Saree | : i eS 
HAINEAR apes - - pat - Spo ~ SL A ES ; 6.000MHz . .. 5.50 15.360MHz .. 5.50 43.200MHz . . 5.50 
74LS75.. .35 74LS$175 49 74LS373 99 828123......... $ 1.29 748189.......... $1.69  6.144MHz ... 5.50 15.758MHz .. 5.50 
CASTE $1.19 LM566 $1.10 LM3900 45 T4ig7—” 35 74LS189 9.95 7418374 99 828126 1.29 74S287 1.99 
Dee cca? oe ue ane 99 825126... 29 748287... TTS TS 
74LS85.. .49 74LS190 49 74L$393 99 9828129... 199 745288... 199 PAL 
PPM. Vues tee 20 EMSS 1 7aiseg | (28 74LS191 49 74LSHOd 489. © 82917 .. 299 748471 4.99 
UFa@N 149 LMra 30 Moai «ore. MALSQD. 45 74LS192 49 7aLS629 189 828181 7.99 74SA72 ggg SERINST (PC/XT) $1.95. SOPIN W/W (Apple) 4.50 
er ter cet SU EMSS 2 aiso3.. 45 74ES193 49 74LS640 S49 825191... 11.99 PAL 1618... 4.99 wpe) ALY 3.2 
LFA 169 L748 65 LM4024 3.95 4rsiog 45 -74LS221 (65 74LS670 99 


[M309K 100 LMI8e6 329 LMage en 24812349 74LS240 99 7acsess 189 PTS 1125 APPLE.......... $14.95 IBMPC......... $24.95 


LM309K 1.00 LM1886 3.29 LM4136 1.50 
LM317K 2.95 LM1330 1.95 LM4558 675 MEN DT ES 8031........... $ 295 8212... $1.95  D100:.....----. 24-95 IBMAT ......... 34.95 
LM317T 1.75 LM1350 1.25 LM7555 2.50 8035/39 295 8216 1.95 

95 82 ; 


LM318 =—s- 1.15 LM1358 1.95 LM7556 250 /4F00..$ .35 74F153.. $59 74F243 $1.29 8080A 


LFSS6H = 1.99 LM747 60 [M3916 275 7415107 45 74LS195 49 74LS641 189 748188... 1.29 PAL20L8........ 995 Fas, CARDS 


LM319 95 LM1372 225 M7660 995 74F02... .35 74F157.. .59 74F244.. 1.29 
eee eG Pee. Go ed erie en ees B085A Rant 2.95 ea7A/S eer 5.85 APPLE.......... $12.95 IBMPC......... $24.95 
raF0G 35 74F180 | 50. 74FD51 9 eres 50 8250.00.02... S100............ 19.95 IBMAT........ 34.95 
LM320K-XX 1.35 LM1458 40 LM78HO5 6.95 ree ve vo 8088............ 7.95 B251A/S......... 1.95 
LM323K 425 LM1488 60 LM78H12 695 /4F10... .35 74F161.. 59 74F258.. .79 $ 253-S 19 
8088-2.......... 995 8253S... § HRSA 
LM324_ 35 LM1489 60 L038 3.75 AFIT... 35 74F163... 59 74F280 .. 289 go ige 6 GMiHz) 1495 82558. 2.95 
LM335D2 1.19 LM1889 2.50 MC3423. 149 /4F20... .35 74F174.. .69 74F373.. 1.49 ‘ Y 1 POSITION ....... $.49 7POSTION........ $.89 
apse 35 74F175 69 74F374.. 1.49 80186-3(8MHz) 24.95 8257-5 02, 2.95 
LM336D02 1.19 LM2003 475 MC3459 2.69 74664. 49 74F181 |. 1:99 74F379 | 199 802866 (5MHz) 19.95 8259-5... 995 2POSTION........ 59 8POSTION........ 89 
LM337H 2.49 LM2206 3.75 MC3470 2.99 vee ved. ‘<2 80286-8 (BMHz) 34.95 8272/765 ........ 425  3POSTION........ 69 QPOSTION........ 1.29 
LM337K 4.95 LM2111 1.19 mc3480 699 /4F74... .49 74F189.. 2.99 74F399.. 2.99 4POSTION........ 69 10POSTION....... 1.29 
i 49 74F219 | 499 74F521 | 799 80386 (12MHz) .. 450.00 8275 2... 24.95 
LM338K 695 LM2211 2.75 MC3486 1.69 6... a gues BOF hoc oxo, 11.95 8279 ............. 495 S5POSTION........ 79 12POSTION....... 1.49 
LM340T-XX 60 LM2240 1.75 MC3487 1.69 /4F109... 49 74F240 .. 1.29 74F533... 2.99 pong 1495 8284... 495 6POSTION........ 79 


LM340K-XX 1.35 LM2900 1.19 LM3524 199 74F139.. .49 74F241.. 1.29 74F534.. 2.99 


LM376 1.69 LM2917 1.29 TDA1180 5.99 Te SOCKETS 68000 SERIES 
LM380 95 LM3045 1.19 TLO74 1.65 68000/8MHz .... $12.95 68020/16MHz ..$219.95  J16PINZIF........ $3.50 40 PINZIF........ $6.95 
LM386 = 95 LM3054 1.99 TLO81 7S SOLDERTAIL = HR16S/T....59 22PINW/W1.29  68010/8MHz.... 19.95 68450......... 49.95 24 PINZIF........ 3.95 64 PINZIF ........ 9.95 


LM393 «65: LM3079.««1.49.—«‘TL082 85 §PINL/P.. $.10 HR18S/T....69 24PINW/W129  68010/10MHz 39.95 68881/12MHz 219.95 F 
LM497 2.50 LM3130 95 -TLO84- = 1.25 44PINL/P ...12 HR20S/T....79 28PINW/W159  68020/12MHz 149.95 68881/16MHz 29995 MAD@AN Mdl os 


LMS65 30 LM3140 95 ULN2003 1.19 16PINL/P ...12 HR22S/T....89 40PINW/W 1.99 
LMS56 45 LM3160 1.95 ULN2064 1.79 8PINL/P 16 HR24S/T..99 HIRES W/W Nee ee nt 
LMS58 85 LM3161 195 ULN2074 1.99 2QPINL/P |.20 HR2BS/T 1.19 HRBW/W $.79 ca a et : 
LMS64 2.75 LM3162 1.95 ULN2081 1.49 22PINL/P ...22 HR40S/T 1.49 HR14W/W 1.19 GOOE y cied ete xray 2 | ee We a 
LMS65 1.50 LM3852 1.49 ULN2981 1.99 24PINL/P ...25 HR64S/T 4.99 HRI6W/W129 65C02.......... WS: C022 s cccsexe canes 4.95 ic TEST CLIPS 
28PINL/P ...27 WIREWRAP HR1I8W/W 139 6902A ........... 4.95 * 6592 02. .csssKie. 4.95 
74HC SERIES 40PINL/P ...29 8PINW/W $.59 HR2OW/W 1.69  6502B............ 6.95 6545.00.00... 995 14PIN... $3.95 40PIN. $19.95 
48PINL/P ...99 14PINW/W 59 HR22W/W 1.79 6510............. DD GOO) cai cadivneek 495  16PIN 1.0.0.0... 3.95 64PIN.......... 39.95 


74HCO0.. $.25 74HC125 $50 74HC174 $.65 64PINL/P 2.49 16PINW/W .69 HR24W/W 1.99 
....29 74HC132 50 74HC175 =.65—sHI RES 18PINW/W .99 HR28W/W 2.29 6800 SERIES 

74HC04 ......25 74HC133 50 74HC240 1.29 HR8S/T.. $.39 20PINW/W1.19 HR40W/W 3.49 

74HC08 .....25 74HC138 55 74HC244 1.29 HR14S/T....49 





he 6800... $2.95 6821............ $2.95 
74HC09 ...25 74HC139 55 74HC245 1.09 6802. 495 6845. 495 68PIN......... $14.95 100PIN....... $22.95 
74HC10....25 74HC148 75 74HC368 «4665 Pe See et 6810... 295 6850... 495 84PIN..... 1995 Call for More... 
74HC11....25 74HC151 65 74HC373 1.29 : 
T4HC14 -....25 74HC153 165 74HC374 1.29 VGHIB CET CON oy gs TEER ETE BIT 95 Si 1976...The N tion’ 
T4HC20....25 7AHC154 3.75 74HC4020 99 YAMAHA DXY 8250 - 8 BIT ince sie e Nation s 
TMHCS2 25 T4HC187 5 74HCAO60 99 CHIP SET... 2095 USART 895 | . 
74HC74..35 74HC161 65 74H 99 TMS 6100 32 - Sn, 8) TOP C t S | 

765 74HC166 115 74HC4075 (89  SPEECHCHIP... 995 58167-CLOCK 395 ompu er upp fer 


74HC85 
74HC112 ....65 74HC173 65 74HC4078 1.49 TMS 5200 SPEECH CHIP... 7.95 











—S= ® No Surcharge for VISA or Mastercard. 
7 & Advanced Computer Products, Inc. TOLL FREE + Volume purchasing agreements available, OUR POLICY 
aL a ae © Orders subject to availability ¢ Supply limited on certain items. 
s = = @ Pricing subject to change without notice. 
Mail Order: P.O. Box 17329 Irvine, CA 92713 for Fast Service 800 854 8230 e ACP Pail sier icin we me Not responsible for typos. 


Retail: 1310-B E. Edinger, Santa Ana, CA 92705 Order by Phone! |§ CAResidents 714-558-8813 ASK FOR GILLES, DON, TODD, MIKE OR MARK 
a a tl 
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41256 
150ns 


741800 


32K X 8 
150ns 


256K STATIC ‘51295 256K DRAM 


STATIC RAMS 


2112 
2114 
2114L-2 


TMM2016-100 


HM6116-4 
HM6116-3 


HM6116LP-4 
HM6116LP-3 
HM6116LP-2 
HM6264LP-15 
HM6264LP-12 


256x4 
1024x4 
1024x4 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
8192x8 
8192x8 


HM43256LP-15 32768x8 
HM43256LP-12 32768x8 
HM43256LP-10 32768x8 


DYNAMIC RAMS 


4116-250 
4116-200 
4116-150 
4116-120 
MK4332 
4164-150 
4164-120 
MCM6665 
™TMS4164 


4164-REFRESH 


TMS4416 
41128-150 


TMS4464-15 


41256-150 
41256-120 
41256-100 


16384x1 
16384x1 
16384x1 
16384x1 
32768x1 
65536x1 
65536x1 
65536x1 
65536x1 
65536x1 
16384x4 
131072x1 
65536x4 
262144x1 
262144x1 
262144x1 


HM51258-100 262144x1 


1 MB-120 
1 MB-100 


2708 
2716 
2716-1 
TMS2532 
2732 
2732A 
2732A-2 
27C64 
2764 
2764-250 
2764-200 


MCM68766 


27128 
27C256 
27256 
27512 
27C512 


1048576x1 
1048576x1 


(450ns) 
(450ns) 


(200ns)(LOW POWER) 


(100ns) 
(200ns)(CMOS) 
(150ns)(CMOS) 
(200ns)(CMOS)(LP) 
(150ns)(CMOS)(LP) 
(120ns)(CMOS)(LP) 
(150ns)(CMOS) (LP) 
(120ns)(CMOS)(LP) 
(150ns)(CMOS)(LP) 
(120ns)(CMOS)(LP) 
(100ns)(CMOS)(LP) 


(250ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(150ns) 


(150ns)(PIN 1 REFRESH) 2. 95 


(150ns) 
(150ns) 
(150ns) 
(150ns) 
(120ns) 
(100ns) 
(100ns)(CMOS) 
(120ns) 
(100ns) 


EPROMS 


1024x8 
2048x8 
2048x8 
4096x8 
4096x8 
4096x8 
4096x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
16384x8 
32768x8 
32768x8 
65536x8 
65536x8 


1.0 MHz 


6502 


65C02 (CMOS) 


6520 
6522 
6526 
6532 
6545 
6551 


2.25 
7.95 
1.65 
2.95 
13.95 
5.95 
2.95 
2.95 


2.0 MHZ 


6502A 
6520A 
6522A 
6532A 
6545A 
6551A 


3.0 MHZ 


6502B 


6800 
1.0 MHZ 


6800 
6802 
6803 
6809 
6809E 
6810 
6820 
6821 
6840 
6843 
6844 
6845 
6847 
6850 
6883 


2.69 
2.95 
5.95 
11.95 
3.95 
6.95 


4.25 


(450ns)(25V) 
(450ns)(25V) 
(350ns)(25V) 
(450ns)(25V) 
(450ns)(25V) 
(250ns)(21V) 
(200ns)(21V) 


(250ns)(12.5V CMOS) 


(450ns)(12.5V) 
(250ns)(12.5V) 
(200ns)(12.5v) 


31.95 
34.95 


wKw&Aw* HIGH-TECH KKK* 


MCT-ATFH-RLL $199 


* SUPPORT FOR 2 RLL DRIVES SUCH AS ST-238 or ST-277 


FLOPPY/HARD CONTROLLER FOR AT 


IMPROVE THE SPEED AND STORAGE 
CAPACITY OF YOUR AT COMPATIBLE 


* RLL (RUN LENGTH LIMITED) ENCODING PUTS 50% MORE DATA IN 


THE SAME SPACE AS PREVIOUS METHODS WITH A CORRESPOND- 


ING INCREASE IN DATA TRANSFER 


* PLUS SUPPORT FOR 2 FLOPPY DRIVES 
* ACCOMODATES 1.2M, 720K & 360K DRIVES IN BOTH 5" & 3'2 SIZES 


Kw ww SPOTLIGHT kKxkKxx 


3.75 
5.95 
4.95 
2.95 
3.95 
4.95 
6.95 


PWWRRWWOWW > 
NDORPONWHOWOWOLhW 
C10 © OF 01 01 01 01 OO 


(350ns)(21V)(24 PIN) 15. ‘95 


(250ns)(12.5V) 


(250ns)(12.5V CMOS) 


(250ns)(12.5V) 
(250ns)(12.5V) 


4.25 
7.95 
5.95 


11.95 


(250ns)(12.5V CMOS) 12.95 
xxV=Program Voltage 


Z-80 
2.5 MHZ 


Z80-CPU 


4.0 MHZ 


Z80A-CPU 
Z80A-CTC 
Z80A-DART 
Z80A-DMA 
Z80A-PIO 
Z80A-SI0/0 
Z80A-SI10/ 1 
Z80A-S1I0/2 


6.0 MHZ 


Z80B-CPU 
Z80B-CTC 
Z80B-PIO 
Z80B-DART 
Z80B-S!0/0 
Z80B-SI0/2 
28671 ZILOG 


_ 
N 
oa 


lila ae ie vide aaa a 
WHWRHWON 
GGG © O11 © © 


2.75 
4.25 
4.25 
6.95 
12.95 
12.95 
9.95 


CLOCK 
CIRCUITS 


MM58167 
MM58174 
MSM5832 


9.95 
9.95 
2.95 


NOs NNON”= 
WWIUYUWHDONHHHHHWWYW 
G1 G1 GT GT GT G1 OT GT OT OT GT 01 01 G1 OT 


ee Uae sae a lk ew 


N 


2.0 MHz 


68B00 
68B02 
68BO9E 
68B09 
68B21 
68B45 
68B50 
68000 


OA PAA0TWN 


WNUWAHWAWYW 
G1 01 G1 01 © © O10 


BIT RATE 
GENERATORS 


MC14411 9.95 
BR1941 4.95 
4702 9.95 
COM8116 8.95 


INTERSIL 


1CL7106 9.95 
1CL7107 10.95 
ICL7660 1.99 
ICL8038 3.85 
ICM7207A 5.95 
ICM7208 15.95 


8039 1 
8052AH BASIC 34.95 
8080 2.49 
8085 
8086 
8088 
8088-2 
8155 
8155-2 
8741 
8748 
8749 
8755 


DISK 
CONTROLLERS 


1771 
1791 
1793 
1795 
1797 
2791 
2793 
2797 
8272 
UPD765 
MB8876 
MB8877 
1691 
2143 
9216 


4.95 
9.95 
9.95 
12.95 
12.95 
19.95 
19.95 
29.95 
4.39 
4.39 
12.95 
12.95 
6.95 
6.95 
6.29 


UARTS 


AY5-1013 
AY3-1015 
TR1602 
2651 
IM6402 
IM6403 
INS8250 
NS16450 


aoe an > 
WinwowwWwWw 
Magoo 


—_ 


MISC. 


ADC0804 
ADC0809 
DACO0800 
DAC0808 
DAC1022 


MC1408L8 


8T28 
8T97 
DP8304 
9334 
9368 
9602 
ULN2003 
MAX232 
MC3470 
MC3487 
AY5-3600 


NUN WO ONML 


PRO 11.95 


1.49 


95 


$99.95 
159.95 
$179.95 


intel MATH COPROCESSORS 
80287-8 

80287-10 
80387-16 


TOLL FREE 


V 20 SERIES 


V20* 5 MHz 8.95 

V20* 8 MHz 10.95 

V30 8 MHz 13.95 
*Replaces 8088 to 


speed up your PC 
"by 10 to 40% 


CRYSTALS | 


32.768 KHz 
2. ‘95 
2.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 


OSCILLATORS 


5.95 
5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 


$249.95 
$309.95 
$499.95 


74F/ 745 


74F00 
74F02 
74F04 
74F08 
74F10 
74F32 
74F64 
74F74 
74F86 
74F138 
74F139 
74F253 
74F157 
74F240 
74S00 
74S02 
74804 
74S08 
74810 
74S32 
74S74 
74S86 
74S112 
748124 
74S138 
748153 
748157 
74S158 
748163 
748175 
748195 
74S240 
748241 
74S244 
74S280 
74S287 
74S288 
74S299 
748373 
748374 
748471 
748571 


74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS42 
74LS47 
74LS48 
74LS51 
74LS73 
74LS74 
74LS75 
74LS76 
74LS83 
74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS95 
74LS107 
74LS109 


74LS112 
74L$122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS169 
74LS173 
74LS174 
74LS175 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 


TLO71 
TLO72 
TLO74 
TLO82 
TLO84 
LM301 
LM309K 
LM311 
LM311H 
LM317K 
LM317T 
LM318 
LM319 


LM320 see7900 


LM323K 
LM324 
LM331 
LM334 
LM335 
LM336 
LM338K 
LM339 


LM340 see7800 


LF353 
LF356 
LF357 
LM358 
LM380 
LM383 
LM386 
LM393 
LM394H 
TL494 
TL497 
NE555 
NE556 
NE558 
NE564 
LM565 
LM566 
NE590 


74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS260 
74LS266 
74LS273 
74LS279 
74LS280 
74LS283 
74LS290 
74LS293 
74LS299 
74LS322 
74LS323 
74LS365 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
74LS390 
74LS393 
74LS541 
74LS624 
74LS640 
74LS645 
74LS670 
74LS682 
74LS688 j 
74LS783 22.95 
25LS2521 2.80 
26LS31 1.95 
26LS32 1.95 


LINEAR 


LM567 
NE570 
NE592 
LM723 
LM733 
LM741 
LM747 
MC1330 
MC1350 
LM1458 
LM1488 
LM1489 
LM1496 
ULN2003 
XR2206 
XR2211 
LM2917 
CA3046 
CA3146 
MC3373 
MC3470 
MC3480 
MC3487 
LM3900 
LM3911 
LM3909 
LM3914 
MC4024 
MC4044 
RC4136 
RC4558 
LM13600 
75107 
75110 
75150 
75154 
75188 
75189 
75451 
75452 
75477 


2.50 
H=TO-5 CAN, K=TO-3, T=TO-220 


CM0S/ HIGH SPEED CMOS 


74HC151 


74HC154 
74HC157 
74HC244 


74HC245 
74HC273 
74HC373 
74HC374 
74HCTOO 
74HCTO2 
74HCT04 
74HCTO8 
74HCT32 
74HCT74 
74HCT138 
74HCT139 
74HCT161 
74HCT240 
74HCT244 
74HCT245 
74HCT273 
74HCT373 
74HCT374 
74HCT393 .99 
74HCT4017 1.19 
74HCT4040_—s«sr999 
74HCT4060 1.49 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices 


110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 © (408) 866-6200 


FAX (408) 378-8927 © Telex 171-110 
COPYRIGHT 1987 JDR MICRODEVICES 


THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JDR MICRODEVICES 
IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE IS A TRADEMARK OF APPLE COMPUTER. 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS 
eT colvlarek-lale Mc MolR (0) M0) eo ¥-\ om Olco(-1e-Re) (1am emr- lace Rel¢-1elakelce(e-anl-\ aco ccr-le le | (elareL 
shipping charges—please contact our sales department for the amount. CA. residents 
must include applicable sales tax. All merchandise is warranted for 90 days unless 
otherwise stated. Prices are subject to change without notice. We are not responsible for 
typographical errors. We reserve the night to limit quantities and to substitute manufac- 
turer. All merchandise subject to prior sale. A full copy of our terms is available upon 
request. Items pictured may only be representative 
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LO a LR 


CAPACITORS SOLDER STATION WIREWRAP 
SrA AEA PROTOTYPE CARDS 


* ADJUSTABLE HEAT 
FR-4 EPOXY GLASS LAMINATE 


SETTING W/TIP TEMP 
READOUT GOLD-PLATED EDGE-CARD FINGERS 


* QUICK HEATING 
& RECOVERY 
* RANGE: 200°—900°F 


$49.95 


EXTENDER CARDS 
FOR IBM 


EXT-8088 $29.95 
EXT-80286 $39.95 


















é 15V . 35V . 

6.8 15V 42 22 35V .19 
10 15V 45 47 35V .39 
22 15V . 35V .69 




















10pf SOV .05 001.7 50V .05 
22 50V .05 .005 50V .05 
33 50V .05 .01 50V .07 
47 50V .05 .05 50V .07 
100 50V .05 .1 12V .10 
220 50V .05 1 50V .12 


MONOLITHIC 
Of SOV 14 1444 SOV .18 
047.4 50V 15 47uf 50V .25 


ELECTROLYTIC 


Tut 25V .14 1x 50V .14 



















BOTH CARDS HAVE SILK SCREENED 
LEGENDS & MOUNTING BRACKET 
IBM-PR1 $27.95 
WITH +5V AND GROUND PLANE 
IBM-PR2 $29.95 
AS ABOVE WITH DECODING LAYOUT 












































4.7 50V .11 10 50V .16 
10 50V .11 22 16V .14 AT 
47 35V .13 47 50V .19 IBM-PRAT $29.95 








100 16V .15 100 35V .19 LARGE +5V & GROUND PLANES 
220 35V .20 470 50V .29 
470 25V .30 1000 16V .29 
2200 16V .70 2200 16V .70 

25 


7 
4700 25V1.45 16V 1. 































SOLDERLESS 
BREADBOARDS 


WBU-D 100 TIE POINTS 2.95 
WBU-T 630 TIE POINTS’ 6.95 
WBU-204-3 1360 TIE POINTS 17.95 
WBU-204 1660 TIE POINTS 24.95 
WBU-206 4390 TIE POINTS 29.95 
WBU-208 3220 TIE POINTS 39.95 


















BYPASS CAPACITORS 


.01 .4 CERAMIC DISC 100/$5.00 
-01 uf MONOLITHIC 100/$10.00 
-1 uf CERAMIC DISC 100/$86.50 
-1 ufMONOLITHIC 100/$12.50 










SHORTING (= 
BLOCKS | 
5/$1.00 © 





















































RESISTOR NETWORKS VOLTA : 

sip TOPIN onEsieTOR vss fA >VCE TAGE REGULATORS BRIWANE Tete otettetetcatisis PAGE WIRE WRAP WIRE 

2 aa cP neseton — 7808T 49 = 7905K 1.69 Hele VIB AN aoe? (ye) (= PRECUT ASSORTMENT 

SE PCcMmeMeSE Mery COMPETITIVE Prices eS isomers 2 
: 7905T 59 78L12 .49 et a ge 

DIP 14 PIN 13 RESISTOR 99 7908T ‘59 79L05 69 * Oh 3 ORDERS SHIPPED | 24 HOURS ees =p ace rp 







7912T 59 79112 1.49 * FRIENDLY, KNOWLEDGEABLE STAFF 
































7B05K 189 LMSack Coe MAELO AAT auUT tists ae, | SPOOLS 
36 PIN CENTRONICS : (ASK FOR DETAILS) WIM Soo fect $13.25 1000 fect s2voe 
IDCEN36 RIBBON CABLE 3.95 * TOLL FREE TECHNICAL SUPPORT Plas een eck 
CEN36 SOLDER CUP 1.85 ———EE—er pec 
IDCEN36/F RIBBON CABLE 4.95 aN7S1 DISCRETE = * EXCELLENT CUSTOMER SERVICE Blue, Black, Yellow or Red 


CEN36PC Rt Angle PC Mount 1.85 1N4148 25/51 4N33 89 


1N4004 10/51 4N37 1.19 
1N5402 .25 MCT-2 -59 
KBPO2 -55 MCT-6 1.29 
N2222 .25 TIL-111 .99 
PN2222_ .10 2N3906_ .10 
2N2907_ 25 2N4401_—s.25 
2N3055_ = .79 2N4402_.25 
2N3904_ .10 2N4403_—.25 


































SOCKET-WRAP |.D.™ 


* SLIPS OVER WIRE WRAP PINS 

* IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 

* CAN WRITE ON THE PLASTIC; 
SUCH AS ANIC # 








DATARASE 


* ERASES 2 EPROMS IN 10 MINUTES 

* VERY COMPACT, NO DRAWER 

* THIN METAL SHUTTER PREVENTS 
UV LIGHT FROM ESCAPING 


EDGECARD CONNECTORS 


100 Pin ST S-100 -125 3.95 
100 Pin WW S-100 -125 4.95 
62 Pin ST IBM PC .100 1.95 
50 Pin ST APPLE .100 2.95 



































44 Pin ST STD 156 1.95 4N26 .69 2N6045 1.75 $34 a PINS PART # PCK.OF PRICE 
in WW 4N27 TIP31 8 IDWRAP 08 10 1.95 
44 Pin STD -156 4.95 s 5 {2 MAAR 44 sp a 
16 IDWRAP 16 10 1.95 












18 IDWRAP 18 5 

20 IDWRAP 20 5 

22 IDWRAP 22 5 1.95 
5 
5 





SPECTRONICS CORPORATION 

















































|___CONTACTS EPROM ERASERS 38 IDWRAP 28 196 
DESCRIPTION ORDER BY 28 IDWRAP 28 1.95 
| 10 | 20 | 26 | 34 | 40 | 50 | = 40 IDWRAP 40 5 1.95 
: t 
SOLDER HEADER IDHxxs | 82 [1.29 [1.68 [2.20 [2.58 [3.24 | Timer | oe ey asthe re teh cited 


| RIGHT ANGLE SOLDER HEADER | IDHxxSR__| .85 [1.35 [1.76 [2.31 [2.72 [3.39 | 
| ss WIREWRAPHEADER | IDHxxw__—([1.86 [2.98 [3.84 [4.50 [5.28 [6.63 | 
RIGHT ANGLE WIREWRAP HEADER _| IDHxxwWR__[2.05 [3.28 |4.22 [4.45 [4.80 |7.30 | 

RIBBON HEADER SOCKET | IDsxx | .63 | .89 | .95 [1.29 [1.49 [1.69 | 


















|PE-140_| NO | 





io) 
i=] 
fo] 
°o 


SWITCHES 










RIBBON HEADER "iDMix | --[s.50 [6.25 [7.00 [750 |8.50_ SPOT MINITOGGIEONON 1.25 
| —SCRIBBONEDGECARD | IDExx | .85_([1.25 [1.35 [1.75 [2.05 [2.45 | i BEE: 
[to GREY RIBBON CABLE | Roxx 1.60 [3.20 14.10) : LIGHT EMITTING DIODES SPST MINIPUSHBUTTONNG "39 









LED DISPLAYS 


FND-357(359) COM CATHODE .362” 1.25 
FND-500(503) COM CATHODE .5” 1.49 


DIP SWITCHES 


4 position 7 position -95 
5 position -90 8 position 95 






















FND-507(510) COM ANODE .5” 1.49 6 position -90 10 position 1.29 
MAN-72 COM ANODE _.3” -99 
MAN-74 COM CATHODE .3” .99 
TIL-313 COM CATHODE .3” 45 













TIL-311 4x7 HEX W/LOGIC .270" 10.95 


DIFFUSED LEDs 


1-99 100-UP 
JUMBO RED T1% -10 .09 
JUMBO GREEN T1% -14 12 
JUMBO YELLOW T1% -14 12 
MOUNTING HDW T1% -10 .09 
MINI RED T1 -10 .09 


“SNAPABLE’’ HEADERS 


CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER, 
ALL WITH .1” CENTERS 


1x40 STRAIGHT LEAD .99 
1x40 RIGHT ANGLE LEAD 1.49 
2x40 2 STRAIGHT LEADS 2.49 
2x40 2 RIGHT ANGLE LEADS 2.99 


ni HH 
nie ¢ 


25 PIN D-SUB 
GENDER 


(MALE | DBxP | 45 | 59 | 69 | 69 [1.35 [1.85] 
Senate [pees —|-aattee oe [ae [eae [oa] 
TMALE | DBxxpR | 49 | 69 | ~- | 79 [2.27] ~ | 
[RIGHT ANGLE PC SOLDER [Femare | panen [se [eT [ae [easly 
PMALe | DBxxpww_|1.69 |2.56| —- [3.89 |5.60| — | 
i wncwmar . leuae[peceww cores] — [ens loae as 
PMALE | IDBxP [1.39 [1.99 | — |2.25 |a.25| — | 
| wenmBeon caste | pemaace [pees Tae [aoe] ase leas 
METAL | MHOODxx [1.05 [1.15 [1.25 |1.25| — | —_ 
ee Cee ee eo ee ee 
ORDERING INSTRUCTIONS: 


INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED “xx” OF THE “ORDER BY” PART 
NUMBER LISTED. EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB15PR. 


MOUNTING HARDWARE 59¢ 
IC SOCKETS/DIP CONNECTORS 





















































3 VOLT 
LITHIUM BATTERY 


$1.95 
$1.49 







HOLDER 









































CONTACTS ; CHANGERS 
DESCRIPTION 8 114 116118 | 20 | 22) 24 128 | 40 . would like you to know that I $7 95 
ISOLDERTAIL SOCKETS| xxST_ | 11 [11 | 12 [15 | 18 | 15 | .20 | 22 | 30 | Bi debbal Qifolb Reto k-e-)ol-lope- Smt oR Reni) . 
WIREWRAP SOCKETS | «xWW_ | 69 | 69 | 99 | in HelenM ...giving the usual 
















| ---_| 
ZIF SOCKETS | ZIFxx 4.9 
TOOLED SOCKETS AUGATxxST | 62 | .79 | .89 [1.09 | 11.39 | 


OOLED WW SOCKETS! AUGATxxWW 






courteous and competent service ERE FILTER $4 95 


that I have come to expect from 
OMPONENT CARRIERS| ICCxx | 49 [59 | 69 | 99 | 99 | 99 | 99 [1.09 [1.49 | LINE CORDS 
EE<BR JDR. Keep up the good work. 
DIPPLUGS (IDC) | IDPxx | 95 | 49 | 59 [1.29 [1.49 | -- | 85 [1.49 | Pp up g 2 coisadter ane Be ete ge 


FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE CONNECTORS. ABOVE Fohn Medealt 3 conductor w/female socket $1.49 


CALL FOR VOLUME QUOTES copyricut 1987 spr MICRODEVICES 
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anse $995 
DISK DRIVES 


51/4” SEAGATE HARD DISK DRIVES 





















64K DRAM isn. 129 256K DRAM 


MONITOR STANDS ONITORS 
MODEL MS-100 $12.95 M | 
SAMSUNG na 


« TILTS & SWIVELS * STURDY PLASTIC CONSTRUCTION 











































ST-225 HALF HEIGHT 20MB 65ms $259 

MODEL MS-200 $39.95 MONOCHROME ST-238 HALE HEIGHT 30MB 65me (RLL) $299 
ST-251 HAL I 40 4 S$ 

* TILTS AND SWIVELS + BUILT-IN SURGE SUPRESSOR «IBMCOMPATIBLE TTL oT 557 HALF HEIGHT 60MB earn ec Rea 








» BUILT-IN POWER STATION INDEPENDENTLY CONTROLS 
UP TO 5 120 VOLT AC OUTLETS * UL APPROVED 


INPUT 
* 12” NON-GLARE, 
LOW DISTORTION, 






ST-4038 FULL HEIGHT 30MB 40ms $559 
ST-4096 FULL HEIGHT 80MB 28ms $895 









































































































































AMBER SCREEN 
+ RES: 720 x 350 V2 HEIGHT FLOPPY DISK DRIVES 
514"' TEAC FD-55B DS/DD 360K $99.95 
La srgi liana 51" TEAC FD-55F DS/QUAD 720K $119.95 
$1 29 95 514" TEAC FD-55G DS/HD 1.2M $129.95 
. 514,"" FUJITSU M2551A DS. DD 360K $89.95 
MULTISYNG $549 Q5 514"" FUJITSU M2553K DS HD 1.2M $119.95 
BY NEC e 514'"'DS/DD 360K $69.95 
« ORIGINAL CGA/EGA/PGA COMPATIBLE MONITOR 5¥4"' DS/HD 1.2M $109.95 
« AUTO FREQUENCY ADJUSTMENT 312" MITSUBISHI DS/DD (AT OR XT) $129.95 
« RESOLUTION AS HIGH AS 800 x 560 
NASHUA DISKETTES DISK DRIVE ACCESSORIES 
1, BOXES OF 10,4, st" ns/on sor stron EGA BY CASPER $399.95 9M 2 ht mountinc HaRDWaRE FOR IBM — $7.95 
Bik" S100 360 OE AQCea BOGea Fy eee oe see ee Oem bor ere To RON wen CONNECTORS 52.95 
312" pS/QD 720K $1685 BULK QTY 50 BULK QTY 250 * 14” BLACK MATRIX SCREEN * 16 COLORS FROM 64 51" FDD POWER CONNECTORS $1.19 
1/4" RGB ee ee * $279 85 WITH POWER SUPPLIES 
514 DISKETTE STORAGE FILE $8.95 « RGB/IBM COMPATIBLE + 14” NON-GLARE SCREEN CAB-2SV5 DUAL SLIMLINE FOR 514" $49.95 
* HOLDS 70 5%" FLOPPIES * .39mm DOT PITCH + CABLE FOR IBM PC INCLUDED CAB-1FH5 FULL HEIGHT FOR 514" $69.95 
* STURDY, ATTRACTIVE CAB-2SV8 DUAL SLIMLINE FOR 8” $209.95 


SMOKED ACRYLIC CASE 
* COMPLETE WITH HINGED 
DIVIDERS 


VERSION FOR 31/2" 
FLOPPIES AVAILABLE 


$9.95 


CAB-2FH8 DUAL FULL HEIGHT FOR 8” $219.95 


EASYDATA MODEMS 


All models feature auto-dial/answer/redial on busy, 
power up Self test, touchtone or pulse dialing, built-in 
speaker, Hayes and Bell Systems 103 & 212A com- 
patible, full or half duplex, PC Talk III Communica- 
tions software with internal models and more. 


MONOCHROME sy Hyuno« $69.95 


* IBM COMPATIBLE TTL INPUT 
*« 12" NON-GLARE AMBER SCREEN 
« ATTRACTIVE CASING WITH A TILT/SWIVEL BASE 


TOLL FREE 







































2 WAY SWITCH BOXES $39.95 


« CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 
» SERIAL & PARALLEL MODELS AVAILABLE 

* ALL LINES SWITCHED 

» GOLD PLATED CONNECTORS & QUALITY SWITCHES 












6’ INTERFACE CABLES 
MEETS FCC REQUIREMENTS 100% SHIELDED 


IBM COMPATIBLE PARALLEL PRINTER $9.95 sa 
CENTRONICS (MALE TO FEMALE) $15.95 : 

CENTRONICS (MALE TO MALE) $14.95 
IBM COMPATIBLE MODEM CABLE $7.95 




























INTERNAL 
12H 1200BAUD’2CARD $69.95 


94B 2400 BAUD FULL CARD $179.95 


EXTERNAL 


(NO SOFTWARE INCLUDED) 


12D 1200 BAUD $119.95 
24D 2400 BAUD $219.95 


COMPUTER CASES 


Attractive, sturdy steel cases fit the popular sized 
motherboards and include speakers, faceplates, 
expansion slots and all necessary hardware. 


RS232 SERIAL (MALE TO FEMALE) $9.95 
RS232 SERIAL (MALE TO MALE) $9.95 
COILED KEYBOARD EXTENDER $7.95 

























JOYSTICK *1995 


x SET X-Y AXIS FOR AUTO 
CENTER OR FREE MOVE- 
MENT 

* FIRE BUTTON FOR USE a 
WITH GAME SOFTWARE 4 

* INCLUDES ADAPTOR 

CABLE FOR IBM 


* SAVES SPACE AND REDUCES 


POWER CONSUMPTION 

* IDEAL FOR PCs WITH FULL 
HEIGHT FLOPPIES 

* LEAVES ROOM FOR f 4ALF 
LENGTH CARD IN ADJACENT 


SLOT 






























SWITCHING POWER SUPPLIES 
PS-135 $59.95 ae 


* FORIBM XT COMPATIBLE 

* UL APP., 135 WATTS 

« +5V/15A, +12V/4.2A 
-5V/.5A, -12V/.5A 

* ONE YEAR WARRANTY 


PS-150 :50w move $6995 
PS-200 $89.95 


* FORIBM AT COMPATIBLE 

* 200 WATTS 

* +5V/22A, +12V/8A 
-5V/.5A, -12V/.5A 

* ONE YEAR WARRANTY 


PS-A $49.95 


* FOR APPLE TYPE SYSTEM 

* +5V/6A, +12V/3A 
-5V/1A, -12V/1A 

x APPLE CONNECTOR 


PS-1558 $34.95 


* 75 WATTS, ULAPPROVED 
* BY POWER SYSTEMS 

* +5V/7A, +12V/3A 
-12V/250mA, -5/300mA 
































NTSTYLEFLIP-TOP «$34.95 
MT STYLESLIDE-TOP $39.95 
AT STYLE SLIDE-TOP $89.95 


* FRONT PANEL KEYLOCK AND LED INDICATORS 


UR. AT STYLE FLIP-TOP $149.95 


x INCLUDES 180 WATT POWER SUPPLY 
* FRONT PANEL KEYLOCK AND LED INDICATORS 























x SUPPORTS EPSON /IBM 
GRAPHICS 


* 9x9 DOT MATRIX 
* FRICTION AND 
PIN FEEDS 


x VARIABLE LINE 
SPACING & PITCH 


IBM COMPATIBLE PRINTER CABLE $9.95 
REPLACEMENT RIBBON CARTRIDGE $7.95 

























PS-1558 





Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


a & PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

Teigele(s)Vi(es.> TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS 

oo hes $3.50 for Air. Orders over 1 Ib. and foreign orders may require additional 

oie shipping charges—please contact our sales department for th t. CA. resident 

110 Knowles Drive, Los Gatos, CA 95030 must include applicable sales tax. All merchandise is scwvarksd 400-90 days unless 

otherwise stated. Prices are subject to change without notice. W: t ible f 

a e)| Free 800-538-5000 ad (408) 866-6200 i segh bien mbit We reserve the nght to limit quantities ait to substitute ' rerniise: 
Vics merchandise subject to prior sale. A full f t i il 

04 (408) 378-8927 Ad Telex 1 71 -1 1 0 request. Items pictured may only hee oecsentaives eis are ee 
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INTERFACE CARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 





MCT-EGA 


DISPLAY CARDS 


MCT-MGP  MonocHrome GRAPHICS 


TRUE HERCULES COMPATIBILITY, SUPPORTS LOTUS 123 


* SOFTWARE DRIVER ALLOWS COLOR GRAPHICS PROGRAMS TO RUN 
ON A MONOCHROME MONITOR 


MGT-EGA ENHancep crapuics apaptor$ | 4gg9s 


100% IBM COMPATIBLE, PASSES IBM EGA DIAGNOSTICS 
* 256K OF VIDEO RAM ALLOWS 640 x 350 IN 16 OF 64 COLORS 
* COMPATIBLE WITH COLOR AND MONOCHROME ADAPTORS 


MGT-GG cotorararPHicsapaptor $4995 


COMPATIBLE WITH IBM COLOR GRAPHICS STANDARDS 


* SHORT SLOT SUPPORTS RGB, COLOR & COMPOSITE MONOCHROME 
* 640/320 x 200 RESOLUTION, LIGHT PEN INTERFACE 


MULTIFUNCTION CARDS 


T-MF MULTIFUNCTION 


ALL THE FEATURES OF 6 PACK: AT HALF THE PRICE 
* 0-384K DYNAMIC RAM USING 4164s 
* SERIAL, PARALLEL, GAME PORTS, CLOCK/CALENDAR 


MCT-MGMIQ = vonoarapuics /o 


$1 1995 
TOTAL SYSTEM CONTROL FROM A SINGLE SLOT 


* 2 FLOPPY CONT, SERIAL, PARALLEL, GAME FORT, CLOCK /CAL 
* RUN COLOR GRAPHICS SOFTWARE ON A MONOCHROME MONITOR 


MCGT-MI0 MULTI I/O FLOPPY $7995 


A PERFECT COMPANION FOR OUR MOTHERBOARDS 
* SERIAL, PARALLEL, GAME PORT, CLOCK/CALENDAR 
* SUPPORTS UP TO 2 360K FLOPPIES, 720K WITH DOS 3.2 


MIO-SERIAL 2nd SERIAL PORT “oe 


MGCT-I0 MULTI I/O CARD $5995 


USE WITH MCT-FH FOR A MINIMUM OF SLOTS USED 


* SERIAL PORT, CLOCK/CALENDAR WITH A BATTERY BACK-UP 
* PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 OR LPT2 


1IO-SERIAL 2nd SERIAL PORT 215” 


MCT-ATMF =o atmuttirunction =: $ 43995 


ADDS UP TO 3 MEGABYTES OF RAM TO THE AT 
* USER EXPANDABLE TO 1.5 MB OF MEMORY (ZERO K INSTALLED) 
* INCLUDES SERIAL PORT AND PARALLEL PORT 


ATMF-SERIAL 2nd SERIAL PORT 524° 
MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY) _ ‘29% 


MCT-ATIO AT MULTI I/O $5995 
USE WITH MCT-ATFH FOR A MINIMUM OF SLOTS USED 
* SERIAL, PARALLEL AND GAME PORTS 
* USES 16450 SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 
ATIO-SERIAL 2nd SERIAL PORT 52495 
MEMORY CARDS 
MCT-RAM 576K RAM CARD $5995 


A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 
* USER SELECTABLE CONFIGURATION AMOUNTS UP TO 576K USING 
64K & 256K RAM CHIPS (ZERO K INSTALLED) 


MCT-EMS =xPANDED Memory carRD § $49995 


2 MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY FOR XT 
* CONFORMS TO LOTUS’ INTELEMS * USER EXPANDABLE TO 2 MB 
* EXPANDED /CONVENTIONAL MEMORY, RAMDISK AND SPOOLER 


MCT-ATEMS AT VERSION ‘139 


DRIVE CONTROLLERS 


MCT-FDG = FtLoppypisk CONTROLLER $9 


QUALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 
* INTERFACES UP TO 4 FDDs TO AN IBM PC OR COMPATIBLE 
* SUPPORTS BOTH DS’DD AND DS/QD WITH DOS 3.2 


MCT-HDG = Harp pisk CONTROLLER 


HD CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 


* SUPPORTS 16 DRIVE SIZES INCLUDING 5, 10, 20, 30 & 40 MB 
* DIVIDE 1 LARGE DRIVE INTO 2 SMALLER, LOGICAL DRiVES 


MCT-FDGC-1.2 1.28 FLopry CONTROLLER $§995 


ADD VERSATILITY & CAPACITY TO YOUR XT 
* SUPPORTS 2 DRIVES, BOTH MAY BE 360K OR 1.2 MEG 
* ALLOWS DATA TO FLOW FREELY FROM XTs TO ATs 


MCGT-FH FLopPY/HARD CONTROLLER $439995 


SYSTEM STARVED FOR SLOTS? SATISFY IT WITH THIS TIMELY DESIGN 
* INTERFACES UP TO 2 FDDs & 2 HDDs, CABLING FOR 2 FDDs & 1 HDD 
* SUPPORTS BOTH DS DD & DS QD WITH DOS 3.2 


MCGT-ATFH AT FLoppy/HaRD ConTROLLER $ | 4995 


FLOPPY HARD DISK CONTROL IN A TRUE AT DESIGN 


* SUPPORTS UP TO 2 360K 720K 1.2MB FDDs 
AS WELL AS 2 HDDs USING STANDARD CONTROL TABLES 


PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! 





ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 


$5995 





SS Seagate 


Y2 HEIGHT HARD DISK DRIVES ¥2 HT HARD DISK SYSTEMS 


40 ve°469 205289 
60 ms*649 30us*329 


Drives are Seagate models ST-251 (40 MB) & Systems include Seagate '/2 height hard drive, 
ST-277 (60 MB RLL) 5":" half heights drive controller, cables & instructions. All 
FAST 40ms access time! drives are pre-tested & warranted for 1 year. 





* PARALLEL PRINTER PORT 


IBM COMPATIBLE 
MOTHERBOARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-TURBOQ 9 tuRs0477/8mHz $9995 


* 4.77 OR 8 MHz OPERATION WITH 8088-2 & OPTIONAL 
8087-2 CO-PROCESSOR 

* FRONT PANEL LED SPEED INDICATOR AND RESET 
SWITCH SET SUPPORTED 

* CHOICE OF NORMAL/TURBO MODE OR SOFTWARE SELECT 
PROCESSOR SPEED 


MCT-XTMB STANDARD MOTHERBOARD ‘°8795 
MCT-ATMB sozseesmHz $37995 


* 8 SLOT (2 EIGHT BIT, 6 SIXTEEN BIT) AT MOTHERBOARD 

* HARDWARE SELECTION OF 6 OR 8 MHz 

* 1 WAIT STATE 

* KEYLOCK SUPPORTED, RESET SWITCH, FRONT PANEL LED 
INDICATOR 

* SOCKETS FOR 1 MB OF RAM AND 80287 

* BATTERY BACKED CLOCK 


MCT-BATMB  minisozsee $3995 


* REPLACEMENT BOARD FOR XT STYLE CHASSIS 

* OPERATE AT 6/10 MHz WITH UP TO 1MB ON-BOARD 
MEMORY (ZERO K INSTALLED) 

* SOCKET FOR 80287 MATH CO-PORCESSOR 

x BATTERY BACKED CLOCK 

* 8 SLOTS: 2 EIGHT BIT, 6 SIXTEEN BIT 

* USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY 
AND SMALL SIZE 


IBM COMPATIBLE 
KEYBOARDS 


FULL ONE YEAR WARRANTY 





* IBM ENHANCED STYLE LAYOUT 

* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

* LED INDICATORS 

* AUTO REPEAT FEATURE 

* SEPARATE CURSOR PAD 


MCT-5060 


$5995 
* IBM AT STYLE LAYOUT 
* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 
* LED INDICATORS 
* AUTO REPEAT FEATURE 


MCT-51 50 XT STYLE LAYOUT $4995 
MCT-5151 KB5151"™ EQUIV. $6995 


WHY BUY A SYSTEM FROM JDR? 


BUILD IT YOURSELF AND SAVE! 
MONEY BACK GUARANTEE (ASK FOR DETAILS) 
LEARN ABOUT THE INNER WORKINGS OF A COMPUTER 


* MOST ORDERS SHIPPED IN 24 HOURS 
* QUALITY COMPONENTS AND COMPETITIVE PRICES 
* TOLL FREE TECH SUPPORT IN THE U.S. AND CANADA 


YOU CAN ASSEMBLE A SYSTEM IN ABOUT 2 HOURS WITH A SCREWDRIVER & OUR EASY-TO-FOLLOW INSTRUCTIONS 


BUILD YOUR OWN 
256K XT COMPATIBLE 


x MOTHERBOARD 

x 256K OF MEMORY 

* 135 WATT POWER SUPPLY 
x FLIP-TOP CASE 

x XT STYLE KEYBOARD 

x 360K FLOPPY DRIVE 

x DRIVE CONTROLLER 

x MONOCHROME MONITOR 
x GRAPHICS ADAPTOR 


FOR ONLY *489'5 


ANYONE CAN BUILD A SYSTEM IN ABOUT 
2 HOURS USING A SCREWDRIVER AND 
OUR EASY-TO-FOLLOW INSTRUCTIONS! 


DEVELOPMENT TOOLS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EPROM prRocraAmmer $149995 


PROGRAMS 27xx & 27xxx EPROMS UP TO 27512 


* SUPPORTS VARIOUS PROGRAMMING FORMATS 
AND VOLTAGES 

* SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

* READ, WRITE, COPY, ERASE CHECK AND VERIFY 

* SOFTWARE FOR HEX AND INTEL HEX FORMATS 


MCT-EPROM-4  4GANGPROGRAMMER *16995 
MCT-EPROM-10 10GANG PROGRAMMER %29995 


MCT-PAL PacPrRocrammer $26§995 
MCGT-MP processor Proc. $19995 
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Index of companies covered in articles, columns, or news stories in this issue. 
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COMING UP IN BYTE 





Products in Perspective: 


Next month, we’ll have a Group Review you’ll want to 
keep on hand for permanent reference: Using state-of-the- 
art lab equipment, we objectively rate 15 multiscan 
monitors. Of course, we’ll also include an associated BIX 
Product Focus discussion. 


System reviews: the Compaq Deskpro 386 running at 20 
MHz; Tandy’s new model 4000; and two laptop portables, 
the Spark and the Snap 1 +1, both from Datavue. Hard- 
ware reviews include evaluations of five optical disk drives 
and another one on six new memory boards for the IBM 
PS/2 machines. 


Software reviews detail the latest Pascal from Borland— 
Turbo Pascal 4.0 and MPW’s C for the Macintosh. 
Application reviews include a comparison of McMax with 
dBASE for the Macintosh, MathCAD, and RS/1, a 
modeling and statistical-analysis program from BBN 
Software. 


Columnists Jerry Pournelle and Ezra Shapiro present their 
unique perspectives in Computing at Chaos Manor and 
Applications Only, respectively. 





In Depth: 





The In Depth section focuses on the Lisp programming 
language. Individual articles will be “‘Lisp: A Language for 
Stratified Design,” “The Semantics of Scheme,” “How 
Lisp Has Changed,” ‘“‘Lisp Implementation and Per- 
formance,” “Parallelism in Lisp” and a Resource Guide 
pointing out Lisp sources of supply and information. 


Features: 





Articles in the lineup for February include a discussion of 
“EMS 4.0,” “The Definicon Transputer Multiprocessor,” 
and a method for achieving “Fast Hartley Transforms.” 


Steve Ciarcia presents Part 2 of his multitasking 
computer/controller construction project. Dick Pountain’s 
contribution will be a piece on methods for producing 
““Multicolumn Paged Text.” 
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A MESSAGE IO 
Our SUBSCRIBERS 


ROM TIME TO TIME WE MAKE 
the BYTE subscriber list available to 
other companies who wish to send our 
subscribers material about their products. We 
take great care to screen these companies, 
choosing only those who are reputable, and 
whose products, services, or information we 
feel would be of interest to you. Direct mail 
is an efficient medium for pre- 
senting the latest personal com- 
puter goods and services to our 
subscribers. 
Many BYTE subscribers ap- 
preciate this controlled use of 


McGraw-Hill Publican 
1221 oe of the Americas— 
| 39th Floo - 

| New ork, NY 10020 


BUTE Macazine 


ATTN: SUBSCRIBER SERVICE 
PO. Box 6821 
PiscATAWAY, NJ 08854 


our mailing list, and look forward to finding 
information of interest to them in the mail. 
Used are our subscribers’ names and addresses 
only (no other information we may have is 
ever given). 

While we believe the distribution of this in- 
formation is of benefit to our subscribers, we 
firmly respect the wishes of any subscriber 
who does not want to receive 
such promotional literature. 
Should you wish to restrict the 
use of your name, simply send 
your request to the following 
address. 


ce 


Dick McGurk ese 968-7111 


Sa Pesnceoo, CA 94111 
8 Bill McAfee (415) 349-4100 
McGraw-Hill Publications _ 
951i Mariner’s Island Bivd.— 
3rd Floor 
San Mateo, CA 94404 


Mr. Arthur Scheffer 3 Mr. Ernest McCrary _ 
Karen Lennie x Connect, de 
McGraw-Hill teas | Co. 
34 Dover St. 

London WiX 3RA 

England 01 493 1451 


Via Flavio Baracchini 1 
20123 Milan, Italy its 
(2) 89010103 


Seavex Ltd. . 
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To get further information on the products advertised in BYTE, fill 
out the reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This in- 
dex is provided as an additional service by the publisher, who 


assumes no liability for errors or omissions. 
* Correspond directly with company 
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Use BYTE’s Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1) If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add 0’s to fill in blank boxes) 


3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0’s to fill in blank boxes.) 
CALL TIPS 4) Now, on a Touch-Tone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 5) When TIPS says: “Enter Subscriber Number” 
SUBSCRIBER AND (Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 

Enter JDUUOOOUOUOF @ 


6) When TIPS says “Enter magazine code & issue code” 
Enter [1] (#) 1) 8) #) 


ENTER YOUR 7a) When TIPS says “Enter (next) Inquiry Number” 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a as needed (maximum 17 inquiry numbers) 


6&UOUUF 10.000 fF 


END SESSION 8) End session by entering D) (#) G#) 


9) Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 





If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-423-8912. 
*Domestic and Canadian Subscribers Only! 


342 BYTE * JANUARY 1988 





READER 
SERVICE 


To get further information on the products advertised in BYTE, fill 
out the reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This in- 
dex is provided as an additional service by the publisher, who 
assumes no liability for errors or omissions. 


* Correspond directly with company 





Index to Advertisers by Product Category 








Inquiry No. Page No. 
HARDWARE 

325 ADD INS 
10 ALPHA PRODUCTS.......... 315 
19 ATI TECHNOLOGIES INC...... 183 
ai ATRONICS.................. 117 
275 AT&T PHOTO & IMAGING ..... 131 
POMUNARY TECH 2.6 ccs cca ween 312 
42 CAPITAL EQUIPMENT......... 44 
MORHGENOR 2266 cc ean eee 71 
mee GIEK, INC.........255060005. 325 
more, INC... 2.6 ..650565065 325 
114 HITECH EQUIPMENT ........ 314 
129 JOHN BELL ENGINEERING... .327 
* MICROMINT................ 295 
165 MICRON TECHNOLOGY....... 89 
187 NATIONAL INSTRUMENTS ... .118 
MORPERSIOR . occas cae eeneeas 262 
205 PERSTOR.................. 262 
213 PRINCETON GRAPHIC SYS. . .259 
215 PRISM ELECTRONICS ....... 322 
@20-QUA TECH ... 0 c we cece esac 34 
mat QUA. TECH 2 6.c ck beeen ei es 312 
Bae QUA TECH 2.02 ccc cic eae nas 312 
a QUA TECH 2.26: cacascaxesavs 312 
265 TALL TREE SYSTEMS........ 120 
302 Z-WORLD.................. 320 
326 DRIVES 
ME MNS ooh ns aes bteee bee mee 242 
WANS say 3a vee Fechner: 242 
271 TIGERTRONICS.............. 58 
327 HARDWARE PROGRAMMERS 
16 APROTEK.................. 316 
* MOCET ...)s ccs cuveecedvuns 325 
25 B &C MICRO ............5; 324 
26 B&CMICRO .............. 325 
27 B&CMICRO .............. 327 
26 B&C MICRO J. cicsucccsnes 329 
40 BP MICRO .................. 314 
@) BYTE. 665 sce 4ds4npeeaeacgas 24 
406 GIEK, ING... occ cdsccaveass 325 
BOT GEN, ING. baleen akon cdea ein 325 
144 LINK COMP................. 327 
145 LOGICAL DEVICES .......... 248 
146 LOGICAL DEVICES.......... 248 
299 XELTEK.................... 327 
328 INSTRUMENTATION 
314 AMERICAN ADVANTECH ..... 330 
315 AMERICAN ADVANTECH ..... 330 
88 ELEXOR................... 318 
117 INES GMBH................ 329 
Ne We) VEGI s Sib 04 coo 4 Sees 327 
ANY OAS 6-55.85 24. dns oa ee es OF ee 45 


124 


Inquiry No. Page No 
141 LAWSON LABS ............. 322 
153 MARKENRICH .............. 318 
181 MICROSTAR LABS .......... 322 
195 ORION INSTRUMENTS ....... 110 
220. QUA TECK 4s veupwemess domes 34 
235 REAL TIME DEVICES ..<2%... 327 
329 MASS STORAGE 
tT AR OY SIEM hc6 i oases 322 
56 COMPACT DISC PRODUCTS .. .38 
69 COMIECH 243 cecoeeied es: 316 
O23 FLAGSGIARE kai obseeeee ce 184 
O94 FLAGSTAFF «ccaheriease¥iek 184 
134 KAO CORP. os. 1.2004 esse venus 147 
* MAXELL CORPORATION ....... 7 
224 QUALSTAR ««< cos5 4.040 ids 324 
268 TANDON ............... 266,267 
269 TANDON ............... 266,267 
283 VERBATIM CO. .......... 210,211 
7 MISCELLANEOUS 
24 B&BELECTRONICS........ 330 
31 BAY TECHNICAL ASSOC...... 245 
32 BAY TECHNICAL ASSOC. ..... 245 
AZ CASIO... ccs 4 esse ideddesetes 289 
* COMPUTER CONTINUM ..... 324 
318. CONSOLINK.. a « 24 <aswed.di on 287 
72 GUESTA SYSTEMS... 5.54% -- 171 
* C.O.M.B. DIRECT MARKETING 329 
83. DRESSELHAUS «<2 2.43 .2as5 171 
OINTECARA «234.1 20ckencegcs 324 
121 INTEGRAND RESEARCH CORP.200 
142: LIGHIGATE: 244.25 cceefesewas 64 
143 LIGHIGAIE. <6.6. 52055 tealee Se 64 
«9149 LOGITECH . wscs 324 <aalepans 74,75 
150 LOGITECH + és: cecania penis 74,75 
155 MAXTECH.................. 314 
310 MS CORP. ...........-..-.. 331 
229 RADIO SHACK............... 46 
231 RAINGOW |. 20555 6d oe mee's 145 
232 RAINBOW.................. 145 
233 RAINBOW.................. 288 
234 RAINBOW.................. 288 
236 ROSE ELECTRONICS........ 320 
OEY SCE ose bacsdesh oe oaeeues 330 
243 SEAGULL SCIENTIFIC ....... 260 
258 SUNCOAST SYS. ............ 102 
272 TIGERTRONICS............. 324 
285 VICTORY ENTERPRISES ...... 34 
286 VISIFLEX SEELS ..........-. 314 
267 VOYETRA TEGH «.. 56 2s paces, 324 
331 MS/MULTIPLEXORS 
* CLEO SOFTWARE «...0.<4... 212 
OT PVEREN < oc.c034<+08 Vo ete ee 25 
O2 EVERER 22d etnsmar Mik. <: 25 
108 HAYES MICROCOMP. PROD. . . 207 


JACO 


Inquiry No. Page No 
190 OCEAN INTERFACE ......... 330 
992 ORIDAWA 4 coo x2 ddon a B34G84 193 
279 UNIVERSAL DATA SYSTEMS .. .85 
200. US: ROBOIICS 2 sscw ccna s 140 
261 U.S. ROBOTICS ...22 22..<4c0en 140 
O62 VENAEL. .ivey ee ose eetedeges 13 
332 MONITORS 

TO ON Aitdas pee ewe tien sities 234 

FY S26 on eee oe eee ek ee 234 

82 GS viiine xa haa deeeagkiees® 318 
183 MITSUBISHI ico wses ver ecesns: 50 
184 MITSUBISHI .....¢.0.e204522%. 50 


212 PRINCETON GRAPHIC SYS. .. .61 
213 PRINCETON GRAPHIC SYS. . .259 


333 NETWORK HARDWARE 
59 COGITAVE 244 cess cca de beds s 316 
58 COMPLETE PO. ccc acesescade 77 


193 ON-LINE STORE 


334 PRINTERS/PLOTTERS 
4 ACER/MULTITECH........... 232 

11 ALPS AMERICA ......... 148,149 
12 ALPS AMERICA ......... 148,149 
45 CITIZEN AMERICA ........... 19 
84 DRESSELHAUS............. 223 
99 FUJITSU AMERICA .......... 132 
98 FUJITSU AMERICA .......... 132 
111 HEWLETT PACKARD ........ 251 
112 HEWLETT PACKARD ..... 122,123 
188 NEC INFO SYSTEMS......... Cill 
191 ORIDAIA: «+ cawacions aces eewds 10 
S01. ZERICON 4. occas teses tae i5a5 325 
335 SCANNERS /DIGITIZERS 
102 GLORIOUS UNION ........... 30 
203 PERCON wi sks tatu ersiices 316 
336 SYSTEMS 
17 AST RESEARGH  » cece ce anne, 137 
18 AST RESEARCH ............ 137 
21 ATRONICS 4 occ tdaswe ei aedes 117 
46 CLUB AMERICAN TECH. . . 138,139 

* COMP 64544 ee oscecke es 82,83 
44 C.H.AS. MICRO............. 329 
90 ENGINEERS COLLABORATIVE 316 

es = Poet 28,29 
156 MAY COMPUTER ........... 250 
157 MAY COMPUTER ........... 250 
198: PC:DESIGNS .« .... 2c weeics 268 
200 PG. PANS io cestee greeny 326 
219 PROTEUS TECH. CORP. ..... 209 


306 QUANTUS MICROSYSTEMS .. .47 
307 QUANTUS MICROSYSTEMS .. .48 
308 QUANTUS MICROSYSTEMS .. .49 
230 RADIO SHACK ... 222. 2 cieses- CIV 


Inquiry No. Page No 
254 SORD 520 bi bakes 196 
260 SWEET ELECTRONICS....... 146 
266. TANDON 620 sos a skh eke x 43 
267 TANDOMES 210 ok eeas dveense%s 43 

* TOSHIBA + os i vai dotee ued: 143 

© FOSIWBAG TES ebay ein lth i Ges 247 
292 WHOLE EARTH ELECTRONICS238 
295 WINTEK GORP 2..4.6540554; 320 
298 WYSE TECHNOLOGY ........ 236 
337 TERMINALS 
195 KEA SYSIGMe wis. i ene 190 
ZOO TELVIDRS os 5 he fod it bes 22,23 


* WORTHINGTON DATA SOL. ... .42 








SOFTWARE 

338 APPLE 2/MAC LANGUAGES 
248 SOFTWARE DEV. SYS........ 159 
339 IBM/MS-DOS APPLICATIONS— 
Business/Office 

BA GOGIAIE 6 2c o ia Seek ke was 314 
68 CONCENTRIC DATA SYSTEMS 126 
75 DAIA ACCESS ...... 624.6 263 
77 DATA TRANSLATION .......... 37 
76 DG FAST ...3: 22h Soe eee 60 
96 FOX SOFTWARE ............ 115 


* INNOVATIVE SOFTWARE .. . 160,161 


* LOTUS MANUSCRIPT........ 103 
168 MICRORIM °. 03 2. s06 2. es 40,41 
169 MICROSOFT 23 22422445428: 62,63 
4170 MICROSOFT 3.3 cc scdusiee ds 62,63 

* ORACLE oo es vad; Pla aie 87 
197 PATTON & PATTON .......... 154 
201 PC. TEMPLATE © oc 2c0ks cad ists 44 
202 PEACHTREE SOFTWARE ...... 15 
319 QUARTERDECK s..5. 6 cops 107 

© FAWAB 6.5445 8iAu Sees We ete se 35 


238 SANTA CRUZ OPERATIONS. . .254 


251 SOFTWARE PRODUCTS INT’L. .39 
252 SOFTWARE PRODUCTS INT’L. .39 
297 WORDTECH SYSTEMS ....... 101 
340 IBM/MS-DOS APPLICATIONS— 
Miscellaneous 

87 ECOSOFT RARE AC eee Sy eae 192 
109 HERCULES............... 90,91 
410° HEACULES ..4 oc. west 90,91 . 
316 MICROPORT ............... 293 
264 TALKING TECH ............. 320 
Continued 


aa a ae 


JANUARY 1988 * BYTE 343 





READER 
SERVICE 





Advertising Supplement included with this issue: 
Jade Computer Products (U.S. Subscribers) 





w 
Inquiry No. 


Continued 


341 IBM/MS-DOS APPLICATIONS— 
Scientific/Technical 


304 AVOCET ................... 197 
305 AVOCET ................... 197 
138 KNOWLEDGE GARDEN, INC. . 150 
140 LASCAUX GRAPHICS......... 58 
154 MATHSOFT ................. 69 
256 SPECTRUM ................ 227 
257 SPSS, INC.................. 105 
293 WILEY..................... 281 
342 IBM/MS-DOS—CAD 

15 AMERICAN SMALL BUSINESS .53 

99 AUTODESK: 7. os. ke oe 199 

86 DYNAWARE, CO.............. 93 
294 WINTEK CORP................ 5 


355 IBM/MS-DOS COMMUNICATIONS 
311 COEFFECIENT SYSTEMS ....296 


HEINNER LOOP 23.6 iteavcdadss 318 
136 KEA SYSTEMS.............. 312 

WWEReOrG ING. 4x0 vase whe ew 79 
246 SOFTRONICS. «2: cvckiss noe ces 52 


290 WHITE CRANE SYSTEMS ....104 


343 IBM/MS-DOS—GRAPHICS 
319 QUARTERDECK............. 107 
344 IBM/MS-DOS—LAN 
249 SOFTWARE LINK, THE........ 31 
250 SOFTWARE LINK, THE........ 31 
345 IBM/MS-DOS—LANGUAGES 
© AL MEIER VOGT. + 3 203: 085.00% 129 
34 BORLAND INT’L............. Cll 
35 BORLAND INT’L............. Cll 
36 BORLAND INT’L .............. 1 
37 BORLAND INT’L .............. 1 
38 BORLAND INT’L ............ 187 
39 BORLAND INT’L ............ 187 
51 ONS, ING ieee cea ce dadeeduls 294 
SO ONS; ING 6562 dew asda van Sus 294 
309 DEVTRONICS .............. 331 
80 DIGITALK ................ 108,109 
Of ECOSOPT «sian ctativeccurds 192 
89 ELLIS COMPUTING.......... 146 
TIS UMS) cs tft se eecedoint ess 195 
139 LAHEY COMPUTER SYSTEMS 193 
447 LOGHIECHWN 4.5.06 cxkctuctedsiaws 73 
148 LOGITECH 4 ccs 5 052sn ders ones 73 
151. MANX SOFTWARE SYSTEMS . 191 
152 MARK WILLIAMS CO.......... 59 
WH MICROSOFT a ess ercencesss 157 
172 MICROSOFT ............... 157 


Page No. 


Inquiry No. Page No 
173 MICROSOFT ............... 231 
174 MICROSOFT ............... 231 
175 MICROSOFT ............... 233 
116 MICROSOFT 2302s darn dgees 233 
t MIGROSOPT 956 5cs cea ca%ees 235 
178 MICROSOFT ............... 235 
179 MIGHOSOFPE 6 5d oeen ce ee xen 237 
180 MICROSOFT ............... 237 
WO ig coe cates -t0se $s bane 181 
291 WHITE WATER GROUP THE . .198 
303 ZWORLD 0.66526 s ce ddan sce 320 
346 IBM/MS-DOS—UTILITIES 
20 ATRON ..................... 66 
304 AVOCET ................... 197 
B08 PYOCE! ockdedse¥asSetudues 197 
30 BARRINGTON SYSTEMS ...... 95 
33 BLAISE COMPUTING......... 33 
73 CUBIIS, ING. ein cs cna scab os 316 
78 DB PAST soos oes eee aex vend 60 
OF FIG DAA in udxs cn ceackxvcad 316 
103 GOLD HILL COMPUTERS, INC. .99 
104 GOLDEN BOW.............. 320 
105 GRAFFPOINT 362.2062 025 000 316 
137 KEELE CODES LID... 6.066 314 
160 MERIDIAN TECHNOLOGY ... .249 
161 MERIDIAN TECHNOLOGY ... .249 
189 NPS, ING. 0.64 6605405500258 100 
194 ON-LINE SYS. ............... 324 
320 PETER NORTON......... 124,125 
321 PETER NORTON......... 124,125 
206 PETER NORTON............ 239 
207 PETER NORTON 3 ain c44seaes 239 
209 PRIME SOLUTIONS.......... 179 
210 PRIME SOLUTIONS.......... 179 
* QUAID SOFTWARE ........... 54 
319 QUARTERDECK ............- 107 
247 SOFTRONICS «0226026230525 324 
253 SOLUTION SYSTEMS ........ 190 
276 TURBO POWER ............ 196 
284 VERMONT CREATIVE SFTWR. 229 
290 WHITE CRANE SYSTEMS ....104 
O08 WILEY 5 sce 6 ibe eden vais oes 281 
296 WOODCHUCK IND........... 325 
300 XENOSOFT ................ 327 
347 OTHER APPLICATIONS— 
Business/Office 

* WORTHINGTON DATA SOL. .....2 
348 OTHER—Languages 
248 SOFTWARE DEV. SYS........ 159 
349 OTHER—Utilities 
BO AVE) Seis E oe te cee inns 325 
278 UNIVERSAL CROSS ASSMB.. .325 


Inquiry No. 





MAIL ORDER/ 
RETAIL 


350 





6 ADVANCED COMPUTER . .332,333 
BP ak ce doe obese awe as 314 
* AMER. DESIGN COMPONENTS323 
14 AMER. SEMICONDUCTOR 298,299 


29 B & W SYSTEMS, INC........ 224 
* BUYERS MART ......... 300,308 
* CALIFORNIAL DIGITAL ....... 317 

59 COMPUSAVE ............... 309 


63 COMPUTER MAIL ORDER ....8,9 
64 COMPUTER PARTS GALORE. . 106 
65 COMPUTER SURPLUS STORE 318 
66 COMPUTER WAREHOUSE ... . 172 
67 COMPUTER WAREHOUSE ... . 172 


81 DISCO TECH .. «sks dieeevinns 320 
317 DISKETTE CONNECTION..... 330 
61 DISKMASTER............... 322 
85 DYNAMIC ELECTRONIC...... 322 
95 FOSTER TECHNOLOGY ...... 106 
* HARMONY COMPUTERS...... 32 
115 IC EXPRESS sco cscauced. 314 
123. J G&A MUSIC 6 occ ice st csceecs 208 
125 JAMECO) 266s beads ended 310,311 
126 CVI coc treads eaneres beeeay 318 
TAr JAAN do bk Sh cases end ening 318 
TOO WN fg 55 42 Hoek ea esaecw 44 329 
AOA, Gg 2s 343 a hee 334,335 
Tae MAO Keb es aaee einb nda 336,337 
158 MEAD COMPUTER .......... 321 
159 MEGASOFT ................ 316 
163 MICRO ELECTRONIC ........ 314 
164 MICROCOM ................. 20 
167 MICROPROCESSORS UNLTD .312 
182 MICROWAY................. 201 
186 MONTGOMERY GRANT ...... 319 
Ste WOR ce nivcatiegunsets ses 261 
199 PC NETWORK «..s é coe eewn ae 27 
208 PRECISION DATA............ 312 
211 PRINCETON DISKETTE ...... 324 
214 PRINTERS PLUS INC......... 188 
216 PROGRAMMERS CONNECTION 21 
217 PROG. PARADISE ....... 202,203 
218 PROGRAMMERS SHOP...... 189 
239 SCHWAB COMP ............ 331 
240 SCIENCE & ENG. SW CO. .. .331 
244 SILICON SPECIALTIES ....... 219 
245 SILICON SPECIALTIES ....... 219 
261 S’NW ELECTRONICS ........ 248 
e6e S100 65 cs pox chaetieaewate ms 313 
yo | | Raa ae a 313 
ore: TIMELING 3 oc eos hues dn eid 328 
298 TAVGIAIE 2 os cexk nna studs 308 
277 TUSSEY COMP. PRODUCTS . 56,57 
288 WAREHOUSE DATA........... 55 


Page No. 




















Inquiry No. Page No 
351 DESKTOP 
PUBLISHING 

S AUGBE 2 ecacevisashe pan 252,253 
352 OPERATING 
SYSTEMS 

133 KADAK «2.5455... 0t ae 104 
166 MICROPLOT .......... 40s3iseege 312 
225 QUANTUM ..... 63.6.6 1/5 162 
353 ON-LINE 
SERVICES 

BO OU. 25 pangs peace esas 282,283 
60. COMPUSERVE 4 x sisc'aw ateee 119 
255 SOURCE ELECTRONICS ...... 52 
354 EDUCATIONAL/ 
INSTRUCTIONAL 





62 COMPUTER BOOK CLUB, THE 257 
* MACMILLAN BOOK CLUBS, INC.17 





* MCGRAW-HILL NRI.......... 273 
196 OSBORNE MCGRAW-HILL ... .230 
© TIME-LIFE BOOKS 4.2.0 ac daguete 81 
‘ MISCELLANEOUS 
© PANUANO S536 o4see i donee peed 18 
* BYTE BACK ISSUES .... 22420. 130 
* BYTE MARKETING .......... 204 
* BYTE SUB. MESSAGE ....... 340 
* BYTE SUB. SERVICE ........ 166 
* INTERN’T’L PREVIEW SOC.240,241 
162 MERRITT CORP. ......2..0<3 102 
237 SAFEWARPE ................ 322 


* TINNEY, ROBERT GRAPHICS . .26 
* TINNEY, ROBERT GRAPHICS .297 
Be Wes! EX aiuce stad enue teen 318 


NO 


* Correspond directly with company. 


nn nneteniemmememreemmnmneerrecemneree a a ea 


344 BYTE * JANUARY 1988 


iF THEREASON YOU 
HAVEN'T BOUGHTA 
24-PIN PRINTER IS 
PRICE, YOU'VE LOST 
YOUR REASON. 


You've also lost your last 
reason for buying a 9-pin 
printer. Our new Pinwriter* | AVAILABLE FOR UNDER $500. 
P2200 dot matrix printer is 
the first 24-pin printer that 
1s priced lower than many of 
today’s 9-pin printers. 

However, we didn’t 
strip the price by doing the 
same thing to features. 

In fact, we gave the P2200 
a few features you won't find on any other printers at any price. 

Like more software support than any other 24-wire printer and unrivaled paper-handling capa- 
bilities. It feeds from both the rear and the front. And you can print a single sheet without removing 
your continuous paper. You can also produce up to 128 type variations within a single document. 

We also didn’t get the price down at the expense of speed. The P2200 
prints 55 cps in LQ mode — that’s faster than any other printer in its price 
range. And in draft mode, it speeds 
mb» along at 170 cps. NEC PRINTERS. THEY ONLY STOP 
So see your NEC dealer WHEN YOU WANT THEM TO. 


today. Anything else would 
be thoroughly unreasonable. 




















NEC Information Systems, Inc. 


For more information, and the name of the NECIS dealer nearest you, call 1-800-343-4418 (in MA 617-264-8635). 
Or write: NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 
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Introducing a portable computer that is 
a true PC compatible. With a removable 
rechargeable battery pack built in, the 
Tandy 1400 LT is perfect for people on 
the go—like busy executives, sales per- 
sonnel and journalists. Or you can use it 
in your office like a desktop computer. 


The 8088-equivalent microprocessor 
has a 7.16 MHz clock speed (vs. 4.77 
MHz for most other PC-compatible port- 
ables). Standard equipment includes two 
720K 31/2” built-in disk drives and 768K 
RAM—ample memory to run today’s 


powerful MS-DOS based programs. 


The Tandy 1400 LT features a 
high-quality backlit liquid crystal 
display. The 80-character by 25- 
line resolution gives you the same 
display as a full-sized monitor. And 
it’s remarkably clear, thanks to the latest 
‘“supertwist’ LCD technology. 


The Tandy 1400 LT also includes a par- 
allel printer adapter, RGBI and compos- 
ite monitor outputs, a real-time clock and 
an RS-232C serial interface. You even get 


MS-DOS 3.2 and GW-BASIC. 


Come to Radio Shack and see the 
Tandy 1400 LI—only $1599. (25-3500) 





Radice Shaek 


Price applies at Radio Shack Computer Centers and participating 


Gein speiciiainctneg ee rina ag cas ge 
stores and dealers. MS-DOS/Reg. TM Microsoft Corp. The Technology Store 
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